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SECTION 01 00 00
GENERAL REQUIREMENTS

1.1 GENERAL INTENTION

A.

Contractor shall completely prepare site for operations, including
demolition and removal of existing structures, and furnish labor and

materials and perform work for The Tomah Veterans Administration Medical

Center, Facility Service Line as required by drawings and

specifications.

All emplovees of general contractor and subcontractors shall comply with
VA security management program and obtain permission of the VA police,
be identified by project and employer, and restricted from unauthorized

access.

Prior to commencing work, general contractor shall provide proof that a
OSHA certified “competent person” (CP) (29 CFR 1926.20(b) (2) will
maintain a presence at the work site whenever the general or

subcontractors are present.
Training:

1. All employees of general contractor or subcontractors shall have the
10-hour OSHA certified Construction Safety course and /or other
relevant competency training, as determined by VA CP with input from

the ICRA team.

2. Submit training records of all such employees for approval before the

start of work.

1.2 STATEMENT OF BID ITEM(S)

See the Bid Schedule in the solicitation.

1.3 CONSTRUCTION SECURITY REQUIREMENTS

A. Security Plan:

1. The security plan defines both physical and administrative security
procedures that will remain effective for the entire duration of the

project.

2. The General Contractor is responsible for assuring that all sub-
contractors working on the project and their employees also comply

with these regulations.
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B. Security Procedures:

1.

General Contractor’s employees shall not enter the project site
without appropriate badge. They may also be subject to inspection of

their personal effects when entering or leaving the project site.

For working outside the “regular hours” as defined in the contract,
The General Contractor shall give 3 days notice to the Contracting
Officer so that security can be provided for the employees. This
notice is separate from any notices required for utility shutdown

described later in this section.

No photography of VA premises is allowed without written permission

of the Contracting Officer.

VA reserves the right to close down or shut down the project site and
order General Contractor’s employees off the premises in the event of
a national emergency. The General Contractor may return to the site

only with the written approval of the Contracting Officer.

C. Document Control:

1.

Before starting any work, the General Contractor/Sub Contractors
shall submit an electronic security memorandum describing the
approach to following goals and maintaining confidentiality of

“sensitive information”.

The General Contractor is responsible for safekeeping of all
drawings, project manual and other project information. This
information shall be shared only with those with a specific need to

accomplish the project.

All paper waste or electronic media such as CD’'s and diskettes shall

be shredded and destroyed in a manner acceptable to the VA.

Notify Contracting Officer and Site Security Officer immediately when

there is a loss or compromise of “sensitive information”.

a. Security, access and maintenance of all project drawings, both
scanned and electronic shall be performed and tracked through the

EDMS system.

b. “Sensitive information” including drawings and other documents may
be attached to e-mail provided all VA encryption procedures are
followed.
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Motor Vehicle Restrictions

1. Vehicle authorization request shall be required for any vehicle
entering the site and such request shall be submitted 24 hours before
the date and time of access. Access shall be restricted to picking up

and dropping off materials and supplies.

2. Separate permits shall be issued for General Contractor and its

employees for parking in designated areas only.

1.4 FIRE SAFETY

A.

Applicable Publications: Publications listed below form part of this
Article to extent referenced. Publications are referenced in text by

basic designations only.
1. American Society for Testing and Materials (ASTM) :

E84-2008............. Surface Burning Characteristics of Building

Materials

2. National Fire Protection Association (NFPA):

10-2006. .. cunsonsanmas Standard for Portable Fire Extinguishers
30-2007 cicosinssannai Flammable and Combustible Liquids Code
51B-2003.......000... Standard for Fire Prevention During Welding,

Cutting and Other Hot Work
T0-2007. .00 iinen National Electrical Code

PAN-2008: 055555535 Standard for Safeguarding Construction,

Alteration, and Demolition Operations
3. Occupational Safety and Health Administration (OSHA):
29 CFR 1926.......... Safety and Health Regulations for Construction

Fire Safety Plan: Establish and maintain a fire protection program in
accordance with 29 CFR 1926. Prior to start of work, prepare a plan
detailing project-specific fire safety measures, including periodic
status reports, and submit to COTR for review for compliance with
contract requirements in accordance with Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA AND SAMPLES Prior to any worker for the
contractor or subcontractors beginning work, they shall undergo a safety

briefing provided by the general contractor’s competent person per OSHA
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requirements. This briefing shall include information on the
construction limits, VAMC safety guidelines, means of egress, break
areas, work hours, locations of restrooms, use of VAMC equipment, etc.
Documentation shall be provided to the COTR that individuals have

undergone contractor’s safety briefing.

Site and Building Access: Maintain free and unobstructed access to
facility emergency services and for fire, police and other emergency

response forces in accordance with NFPA 241.

Separate temporary facilities, such as trailers, storage sheds, and
dumpsters, from existing buildings and new construction by distances in
accordance with NFPA 241. For small facilities with less than 6 m (20

feet) exposing overall length, separate by 3m (10 feet).

Means of Egress: Do not block exiting for occupied buildings, including

paths from exits to roads. Minimize disruptions and coordinate w/ COTR.

Egress Routes for Construction Workers: Maintain free and unobstructed
egress. Inspect daily. Report findings and corrective actions weekly to

COTR.

Fire Extinguishers: Provide and maintain extinguishers in construction
areas and temporary storage areas in accordance with 29 CFR 1926, NFPA
241 and NFPA 10.

Flammable and Combustible Liquids: Store, dispense and use liquids in
accordance with 29 CFR 1926, NFPA 241 and NFPA 20.

Existing Fire Protection: Do not impair automatic sprinklers, smoke and
heat detection, and fire alarm systems, except for portions immediately
under construction, and temporarily for connections. Provide fire watch

for impairments more than 4 hours in a 24-hour period.

Hot Work: Perform and safeguard hot work operations in accordance with
NFPA 241 and NFPA 51B. Coordinate with COTR and Fire Chief at least 24

hours in advance.

Fire Hazard Prevention and Safety Inspections: Inspect entire
construction areas weekly. Coordinate with, and report findings and

corrective actions weekly to COTR.

Smoking: Smoking is prohibited in and adjacent to construction areas

inside existing buildings and additions under construction. In separate
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and detached buildings under construction, smoking is prohibited except

in designated smoking rest areas.

Dispose of waste and debris in accordance with NFPA 241. Remove from

buildings daily.

Perform other construction, alteration and demolition operations in
accordance with 29 CFR 1926.

If required, submit documentation to the COTR that personnel have been
trained in the fire safety aspects of working in areas with impaired

structural or compartmentalization features.

1.5 OPERATIONS AND STORAGE AREAS

A.

The Contractor shall confine all operations (including storage of
materials) on Government premises to areas authorized or approved by the
Contracting Officer. The Contractor shall hold and save the Government,
its officers and agents, free and harmless from liability of any nature

occasioned by the Contractor's performance.

The Contractor shall, under regulations prescribed by the Contracting
Officer, use only established roadways, or use temporary roadways
constructed by the Contractor when and as authorized by the Contraéting
Officer. When materials are transported in prosecuting the work,
vehicles shall not be loaded beyond the loading capacity recommended by
the manufacturer of the vehicle or prescribed by any Federal, State, or
local law or regulation. When it is necessary to cross curbs or
sidewalks, the Contractor shall protect them from damage. The Contractor
shall repair or pay for the repair of any damaged curbs, sidewalks, or

roads.

Working space and space available for storing materials shall be located
at the work site. The work site is under an engineering lock which will

be furnished to the contractor upon arrival to begin work.

Workmen are subject to rules of Medical Center applicable to their

conduct.

Execute work so as to interfere as little as possible with normal
functioning of Medical Center as a whole, including operations of
utility services, fire protection systems and any existing equipment,

and with work being done by others.

1. Do not store materials and equipment in other than assigned areas.
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Utilities Services: Maintain existing utility services for Medical
Center at all times. Provide temporary facilities, labor, materials,
equipment, connections, and utilities to assure uninterrupted services.
Where necessary to cut existing conduits, wires, cables, etc. of utility
services or of fire protection systems and communications systems
(including telephone), they shall be cut and capped at suitable places

where shown; or, in absence of such indication, where directed by COTR.

1. No utility service such as water, gas, steam, sewers or electricity,
or fire protection systems and communications systems may be
interrupted without prior approval of COTR. Electrical work shall be
accomplished with all affected circuits or equipment de-energized.
When an electrical outage cannot be accomplished, work on any
energized circuits or equipment shall not commence without the

Medical Center Director’s prior knowledge and written approval.

2. Contractor shall submit a request to interrupt any such services to
COTR, in writing, 48 hours in advance of proposed interruption.
Request shall state reason, date, exact time of, and approximate

duration of such interruption.

3. Contractor will be advised (in writing) of approval of request, or of
which other date and/or time such interruption will cause least
inconvenience to operations of Medical Center. Interruption time
approved by Medical Center may occur at other than Contractor's

normal working hours.

4. Major interruptions of any system must be requested, in writing, at
least 15 calendar days prior to the desired time and shall be

performed as directed by the COTR.

5. In case of a contract construction emergency, service will be
interrupted on approval of COTR. Such approval will be confirmed in

writing as soon as practical.

To minimize interference of construction activities with flow of Medical

Center traffic, comply with the following:

Keep roads, walks and entrances to grounds, to parking and to
occupied areas of buildings clear of construction materials, debris

and standing construction equipment and vehicles.

Coordinate the work for this contract with other construction operations
as directed by COTR.

01 00 00 -6



06-095M

1.6 ALTERATIONS

A.

Survey: Before any work is started, the Contractor shall make a thorough
survey with the COTR of areas of buildings in which alterations occur
and areas which are anticipated routes of access, and furnish a report,

signed by both, to the Contracting Officer.
Protection: Provide the following protective measures:

1. Temporary protection against damage for portions of existing
structures and grounds where work is to be done, materials handled

and equipment moved and/or relocated.

2. Protection of interior of existing structures at all times, from
damage, dust and weather inclemency. Wherever work is performed,
floor surfaces that are to remain in place shall be adequately
protected prior to starting work, and this protection shall be

maintained intact until all work in the area is completed.

1.7 INFECTION PREVENTION MEASURES

A. Implement the requirements of VAMC’s Infection Control Risk Assessment

(ICRA) team. ICRA Group may monitor dust in the vicinity of the
construction work and require the Contractor to take corrective action

immediately if the safe levels are exceeded.

Establish and maintain a dust control program as part of the
contractor’s infection preventive measures in accordance with the
guidelines provided by ICRA Group. Prior to start of work, prepare a
plan detailing project-specific dust protection measures and submit to
COTR for review for compliance with contract requirements in accordance

with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.

1. All personnel involved in the construction or renovation activity
shall be educated and trained in infection prevention measures

established by the medical center.

In general, following preventive measures shall be adopted during

construction to keep down dust and prevent mold.

1. Dampen debris to keep down dust and provide temporary construction

partitions in existing structures where directed by COTR.

a. The contractor shall not haul debris through patient-care areas
without prior approval of the COTR and the Medical Center. When,

approved, debris shall be hauled in enclosed dust proof containers
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or wrapped in plastic and sealed with duct tape. No sharp objects
should be allowed to cut through the plastic. Wipe down the
exterior of the containers with a damp rag to remove dust. All
equipment, tools, material, etc. transported through occupied
areas shall be made free from dust and moisture by vacuuming and

wipe down.

b. Using a HEPA vacuum, clean inside the barrier and vacuum ceiling
tile prior to replacement. Any ceiling access panels opened for
investigation beyond sealed areas shall be sealed immediately when

unattended.

¢. There shall be no standing water during construction. This
includes water in equipment drip pans and open containers within
the construction areas. All accidental spills must be cleaned up
and dried within 12 hours. Remove and dispose of porous materials

that remain damp for more than 72 hours.

d. At completion, remove construction barriers and ceiling protection
carefully, outside of normal work hours. Vacuum and clean all
surfaces free of dust after the removal.

Final Cleanup:

1. Upon completion of project, or as work progresses, remove all
construction debris from above ceiling, vertical shafts and utility

chases that have been part of the construction.

2. Perform HEPA vacuum cleaning of all surfaces in the construction
area. This includes walls, ceilings, cabinets, furniture (built-in or

free standing), partitions, flooring, etc.

1.8 RESTORATION

A.

Remove, cut, alter, replace, patch and repair existing work as necessary
to install new work. Except as otherwise shown or specified, do not cut,
alter or remove any structural work, and do not disturb any ducts,
plumbing, steam, gas, or electric work without approval of the COTR.
Existing work to be altered or extended and that is found to be
defective in any way, shall be reported to the COTR before it is
disturbed. Materials and workmanship used in restoring work, shall
conform in type and quality to that of original existing construction,

except as otherwise shown or specified.
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B. Upon completion of contract, deliver work complete and undamaged.
Existing work (walls, ceilings, partitions, floors, mechanical and
electrical work, lawns, paving, roads, walks, etc.) disturbed or removed
as a result of performing required new work, shall be patched, repaired,
reinstalled, or replaced with new work, and refinished and left in as

good condition as existed before commencing work.

C. At Contractor's own expense, Contractor shall immediately restore to
service and repair any damage caused by Contractor's workmen to existing
piping and conduits, wires, cables, etc., of utility services or of fire
protection systems and communications systems (including telephone)
which are indicated on drawings and which are not scheduled for

discontinuance or abandonment.

D. Expense of repairs to such utilities and systems not shown on drawings
or locations of which are unknown will be covered by adjustment to
contract time and price in accordance with clause entitled "CHANGES"
(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING SITE CONDITIONS" (FAR
52.236-2).

1.9 USE OF ROADWAYS

A. For hauling, use only established public roads and roads on Medical
Center property and, when authorized by the COTR. When necessary to
cross curbing, sidewalks, or similar construction, they must be

protected by well-constructed bridges.

1.10 TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT

A. Use of new installed mechanical and electrical equipment to provide
heat, wventilation, plumbing, light and power will be permitted subject

to compliance with the following provisions:

1. Permission to use each unit or system must be given by COTR. If the
equipment is not installed and maintained in accordance with the
following provisions, the COTR will withdraw permission for use of

the equipment.

2. Electrical installations used by the equipment shall be completed in
accordance with the drawings and specifications to prevent damage to
the equipment and the electrical systems, i.e. transformers, relays,
circuit breakers, fuses, conductors, motor controllers and their
overload elements shall be properly sized, coordinated and adjusted.
Voltage supplied to each item of equipment shall be verified to be

correct and it shall be determined that motors are not overloaded.
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The electrical equipment shall be thoroughly cleaned before using it
and again immediately before final inspection including vacuum

cleaning and wiping clean interior and exterior surfaces.

3. Units shall be properly lubricated, balanced, and aligned. Vibrations

must be eliminated.

4. Automatic temperature control systems for preheat coils shall
function properly and all safety controls shall function to prevent

coil freeze-up damage.

5. The air filtering system utilized shall be that which is designed for
the system when complete, and all filter elements shall be replaced
at completion of construction and prior to testing and balancing of

system.

6. All components of heat production and distribution system, metering
equipment, condensate returns, and other auxiliary facilities used in
temporary service shall be cleaned prior to use; maintained to
prevent corrosion internally and externally during use; and cleaned,

maintained and inspected prior to acceptance by the Government.

B. Prior to final inspection, the equipment or parts used which show wear
and tear beyond normal, shall be replaced with identical replacements,

at no additional cost to the Government.

C. This paragraph shall not reduce the requirements of the mechanical and

electrical specifications sections.

1.11 TEMPORARY TOILETS

A. Provide where directed, (for use of all Contractor's workmen) ample
temporary sanitary toilet accommodations with suitable sewer and water
connections; or, when approved by COTR, provide suitable dry closets
where directed. Keep such places clean and free from flies, and all
connections and appliances connected therewith are to be removed prior

to completion of contract, and premises left perfectly clean.

1.12 AVAILABILITY AND USE OF UTILITY SERVICES

A. See FAR Clause 52.236-14.

B. Electricity (for Construction and Testing): Furnish all temporary

electric services.
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1. Obtain electricity by connecting to the Medical Center electrical
distribution system. The Contractor shall meter and pay for
electricity required for electric cranes and hoisting devices,
electrical welding devices and any electrical heating devices
providing temporary heat. Electricity for all other uses is available

at no cost to the Contractor.
Water (for Construction and Testing): Furnish temporary water service.

1. Obtain water by connecting to the Medical Center water distribution
system. Provide reduced pressure backflow preventer at each

connection. Water is available at no cost to the Contractor.

2. Maintain connections, pipe, fittings and fixtures and conserve

water-use so none is wasted.

1.13 TESTs

A.

Pre-test mechanical and electrical equipment and systems and make
corrections required for proper operation of such systems before
requesting final tests. Final test will not be conducted unless

pre-tested.

Conduct final tests required in various sections of specifications in
presence of an authorized representative of the Contracting Officer.
Contractor shall furnish all labor, materials, equipment, instruments,

and forms, to conduct and record such tests.

Mechanical and electrical systems shall be balanced, controlled and
coordinated. A system is defined as the entire complex which must be
coordinated to work together during normal operation to produce results
for which the system is designed. For example, air conditioning supply
air is only one part of entire system which provides comfort conditions
for a building. Other related components are return air, exhaust air,
steam, chilled water, refrigerant, hot water, controls and electricity,
etc. Another example of a complex which involves several components of
different disciplines is a boiler installation. Efficient and acceptable
boiler operation depends upon the coordination and proper operation of
fuel, combustion air, controls, steam, feedwater, condensate and other

related components.

All related components as defined above shall be functioning when any

system component is tested. Tests shall be completed within a reasonably
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short period of time during which operating and environmental conditions

remain reasonably constant.

E. Individual test result of any component, where required, will only be
accepted when submitted with the test results of related components and

of the entire system.

1.14 INSTRUCTIONS

A. Contractor shall furnish Maintenance and Operating manuals and verbal
instructions when required by the various sections of the specifications

and as hereinafter specified.

B. Manuals: Maintenance and operating manuals (four copies each) for each
separate piece of equipment shall be delivered to the COTR coincidental
with the delivery of the equipment to the job site. Manuals shall be
complete, detailed guides for the maintenance and operation of
equipment. They shall include complete information necessary for
starting, adjusting, maintaining in continuous operation for long
periods of time and dismantling and reassembling of the complete units
and sub-assembly components. Manuals shall include an index covering all
component .parts clearly cross-referenced to diagrams and illustrations.
Illustrations shall include "exploded" views showing and identifying
each separate item. Emphasis shall be placed on the use of special tools
and instruments. The function of each piece of equipment, component,
accessory and control shall be clearly and thoroughly explained. All
necessary precautions for the operation of the equipment and the reason
for each precaution shall be clearly set forth. Manuals must reference
the exact model, style and size of the piece of equipment and system
being furnished. Manuals referencing equipment similar to but of a
different model, style, and size than that furnished will not be

accepted.

C. Instructions: Contractor shall provide qualified, factory-trained
manufacturers' representatives to give detailed instructions to assigned
Department of Veterans Affairs personnel in the operation and complete
maintenance for each piece of equipment. All such training will be at
the job site. These requirements are more specifically detailed in the
various technical sections. Instructions for different items of
equipment that are component parts of a complete system, shall be given
in an integrated, progressive manner. All instructors for every piece of
component equipment in a system shall be available until instructions

for all items included in the system have been completed. This is to
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assure proper instruction in the operation of inter-related systems. All
instruction periods shall be at such times as scheduled by the COTR and
shall be considered concluded only when the COTR is satisfied in regard
to complete and thorough coverage. The Department of Veterans Affairs
reserves the right to request the removal of, and substitution for, any
instructor who, in the opinion of the COTR, does not demonstrate
sufficient qualifications in accordance with requirements for

instructors above.

B. "Completion Date" shall mean that date as established by Contracting
Officer upon which Contractor will turn over entire project or portions

thereof to the Government.

1.15 SAFETY SIGN

A. Provide a Safety Sign where directed by COTR. Face of sign shall be 19
mm (3/4 inch) thick exterior grade plywood. Provide two 100 mm by 100 mm
(four by four inch) posts extending full height of sign and 900 mm
(three feet) into ground. Set bottom of sign level at 1200 mm (four

feet) above ground.

B. Paint all surfaces of Safety Sign and posts with one prime coat and two
coats of white gloss paint. Letters and design shall be painted with

gloss paint of colors noted.
C. Maintain sign and remove it when directed by COTR.

- --END- - -
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SECTION 01 33 23
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES
Refer to FAR Clause 52.236-21, SPECIFICATIONS AND DRAWINGS FOR
CONSTRUCTION and, VAAR Clause 852.236-91, SPECIAL NOTES.

For the purposes of this contract, samples, test reports, certificates,
and manufacturers' literature and data shall also be subject to the
previously referenced requirements. The following text refers to all

items collectively as SUBMITTALS.

Submit for approval, all of the items specifically mentioned under the
separate sections of the specification, with information sufficient to
evidence full compliance with contract requirements. Materials,
fabricated articles and the like to be installed in permanent work shall
equal those of approved submittals. After an item has been approved, no

change in brand or make will be permitted unless:

Satisfactory written evidence is presented to, and approved by
Contracting Officer, that manufacturer cannot make scheduled delivery of

approved item or;

Item delivered has been rejected and substitution of a suitable item is

an urgent necessity or;

Other conditions become apparent which indicates approval of such

substitute item to be in best interest of the Government.

Forward submittals in sufficient time to permit proper consideration and
approval action by Government. Time submission to assure adequate lead
time for procurement of contract - required items. Delays attributable
to untimely and rejected submittals will not serve as a basis for

extending contract time for completiomn.

Submittals will be reviewed for compliance with contract requirements by
Architect-Engineer, and action thereon will be taken by COTR on behalf

of the Contracting Officer.

Upon receipt of submittals, Architect-Engineer will assign a file number
thereto. Contractor, in any subsequent correspondence, shall refer to
this file and identification number to expedite replies relative to

previously approved or disapproved submittals.

The Government reserves the right to require additional submittals,

whether or not particularly mentioned in this contract. If additional
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submittals beyond those required by the contract are furnished pursuant
to request therefor by Contracting Officer, adjustment in contract price
and time will be made in accordance with FAR Clause 52.243-4, CHANGES
and VAAR Clause 852.238-88, CHANGES - SUPPLEMENT.

Schedules called for in specifications and shown on shop drawings shall
be submitted for use and information of Department of Veterans Affairs
and Architect-Engineer. However, the Contractor shall assume
responsibility for coordinating and verifying schedules. The Contracting
Officer and Architect- Engineer assumes no responsibility for checking
schedules or layout drawings for exact sizes, exact numbers and detailed

positioning of items.

Submittals must be submitted by Contractor only and shipped prepaid.
Contracting Officer assumes no responsibility for checking quantities or

exact numbers included in such submittals.

Submit shop drawings, schedules, manufacturers' literature and data, and
certificates in quadruplicate, except where a greater number is

specified.

Submittals will receive consideration only when covered by a transmittal
letter signed by Contractor. Letter shall be sent via first class mail
FAX and shall contain the list of items, name of Contractor, contract
number, applicable specification paragraph numbers, applicable drawing
numbers (and other information required for exact identification of
location for each item), manufacturer and brand, ASTM or Federal
Specification Number (if any) and such additional information as may be
required by specifications for particular item being furnished. In
addition, catalogs shall be marked to indicate specific items submitted

for approval.

1. A copy of letter must be enclosed with items, and any items received
without identification letter will be considered "unclaimed goods"

and held for a limited time only.

2. Each sample, certificate, manufacturers' literature and data shall be
labeled to indicate the name and location of the Cemetery, name of
Contractor, manufacturer, brand, contract number and ASTM or Federal

Specification Number as applicable and location(s) on project.

3. Required certificates shall be signed by an authorized representative

of manufacturer or supplier of material, and by Contractor.
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If submittal samples have been disapproved, resubmit new samples as soon
as possible after notification of disapproval. Such new samples shall be
marked "Resubmitted Sample" in addition to containing other previously

specified information required on label and in transmittal letter.

Approved samples will be kept on file by the COTR at the site until
completion of contract, at which time such samples will be delivered to
Contractor as Contractor's property. Where noted in technical sections
of specifications, approved samples in good condition may be used in
their proper locations in contract work. At completion of contract,
samples that are not approved will be returned to Contractor only upon
request and at Contractor's expense. Such request should be made prior
to completion of the contract. Disapproved samples that are not

requested for return by Contractor will be discarded after contract.

Submittal drawings (shop, erection or setting drawings) and schedules,
required for work of various trades, shall be checked before submission
by technically qualified employees of Contractor for accuracy,
completeness and compliance with contract requirements. These drawings
and schedules shall be stamped and signed by Contractor certifying to

such check.

1. For each drawing required, submit one legible photographic paper or

vellum reproducible.
2. Reproducible shall be full size.

3. Each drawing shall have marked thereon, proper descriptive title,
including Cemetery location, project number, manufacturer's number,
reference to contract drawing number, detail Section Number, and

Specification Section Number.

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on

each drawing to accommodate approval or disapproval stamp.
5. Submit drawings, ROLLED WITHIN MAILING TUBE, protected for shipment.

6. When work is directly related and involves more than one trade, shop

drawings shall be submitted to Architect-Engineer under one cover.

At the time of transmittal to the Architect-Engineer, the Contractor

shall also send a copy of the complete submittal directly to the COTR.

o1 33.23 -~ 3
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Samples for approval shall be sent to
COTR, VA Medical Center,

Timothy O’Brien

500 E. Veterans Street

Tomah VAMC, 54660

01 33 23 - 4
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SECTION 07 84 00
FIRESTOPPING

PART 1 GENERAL

1.1 DESCRIPTION

A.

Closures of openings in walls, floors, and roof decks against
penetration of flame, heat, and smoke or gases in fire resistant rated
construction.

Closure of openings in walls against penetration of gases or smoke in

smoke partitions.

1.2 SUBMITTALS

A.

Manufacturers literature, data, and installation instructions for types

of firestopping and smoke stopping used.

1.3 DELIVERY AND STORAGE

A.

Deliver materials in their original unopened containers with
manufacturer’s name and product identification.
Store in a location providing protection from damage and exposure to

the elements.

1.4 WARRANTY

Firestopping work subject to the terms of the Article “Warranty of
Construction”, FAR clause 52.246-21, except extend the warranty period

to five years.

1.5 QUALITY ASSURANCE

FM, UL, or WH or other approved laboratory tested products will be

acceptable.

1.6 APPLICABLE PUBLICATIONS

A.

Publications listed below form a part of this specification to the
extent referenced. Publications are referenced in the text by the basic
designation only.

American Society for Testing and Materials (ASTM) :

BB ~0T: oo s 8s 8958 Surface Burning Characteristics of Building
Materials
B814-~06.sviwmnmicvsssusév Fire Tests of Through-Penetration Fire Stops

Factory Mutual Engineering and Research Corporation (FM):
Annual Issue Approval Guide Building Materials
Underwriters Laboratories, Inc. (UL):

Annual Issue Building Materials Directory

Annual Issue Fire Resistance Directory

07 84 00 - 1
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PART 2
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147903 cica s sawvovssssmnn Fire Tests of Through-Penetration Firestops
Warnock Hersey (WH):
Annual Issue Certification Listings

- PRODUCTS

2.1 FIRESTOP SYSTEMS

A. Use either factory built (Firestop Devices) or field erected (through-

G.

Penetration Firestop Systems) to form a specific building system
maintaining required integrity of the fire barrier and stop the passage
of gases or smoke.

Through-penetration firestop systems and firestop devices tested in

accordance with ASTM E814 or UL 1479 using the "F" or "T" rating to

maintain the same rating and integrity as the fire barrier being
sealed. "T" ratings are not required for penetrations smaller than or
equal to 100 mm (4 in) nominal pipe or 0.01 m®* (16 sg. in.) in overall
cross sectional area.

Products requiring heat activation to seal an opening by its

intumescence shall exhibit a demonstrated ability to function as

designed to maintain the fire barrier.

Firestop sealants used for firestopping or smoke sealing shall have

following properties:

1. Contain no flammable or toxic solvents.

2. Have no dangerous or flammable out gassing during the drying or
curing of products.

3. Water-resistant after drying or curing and unaffected by high
humidity, condensation or transient water exposure.

4. When used in exposed areas, shall be capable of being sanded and
finished with similar surface treatments as used on the surrounding
wall or floor surface.

Maximum flame spread of 25 and smoke development of 50 when tested in

accordance with ASTM E84.

FM, UL, or WH rated or tested by an approved laboratory in accordance

with ASTM E814.

Materials to be asbestos free.

2.2 SMOKE STOPPING IN SMOKE PARTITIONS

A.
B.

Use mineral fiber filler and bond breaker behind sealant.
Sealants shall have a maximum flame spread of 25 and smoke developed of

50 when tested in accordance with E84.

07 84 00 - 2
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C. When used in exposed areas capable of being sanded and finished with
similar surface treatments as used on the surrounding wall or floor
surface.

PART 3 - EXECUTION

3.1 EXAMINATION
Submit product data and installation instructions, as required by
article, submittals, after an on site examination of areas to receive
firestopping.

3.2 PREPARATION

A. Remove dirt, grease, oil, loose materials, or other substances that
prevent adherence and bonding or application of the firestopping or
smoke stopping materials.

B. Remove insulation on insulated pipe for a distance of 150 mm (six
inches) on either side of the fire rated assembly prior to applying the
firestopping materials unless the firestopping materials are tested and
approved for use on insulated pipes.

3.3 INSTALLATION

A. Do not begin work until the specified material data and installation
instructions of the proposed firestopping systems have been submitted
and approved.

B. install firestopping systems with smoke stopping in accordance with FM,
UL, WH, or other approved system details and installation instructions.

C. Install smoke stopping seals in smoke partitions.

3.4 CLEAN-UP AND ACCEPTANCE OF WORK

A. As work on each floor is completed, remove materials, litter, and
debris.

B. Do not move materials and equipment to the next-scheduled work area
until completed work is inspected and‘accepted by the Resident
Engineer.

C. Clean up spills of liquid type materials.

“# =2 =8B ND= &8 =
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SECTION 07 92 00
JOINT SEALANTS

PART 1 - GENERAL
1.1 DESCRIPTION:

Section covers all sealant and caulking materials and their

application, wherever reqﬁired for complete installation of building

materials or systems.
1.2 RELATED WORK:

Firestopping penetrations: Section 07 84 00, FIRESTOPPING
1.3 QUALITY CONTROL:

A. Installer Qualifications: An experienced installer who has specialized
in installing joint sealants similar in material, design, and extent to
those indicated for this Project and whose work has resulted in joint-
sealant installations with a record of successful in-service
performance.

B. Source Limitations: Obtain each type of joint sealant through one
source from a single manufacturer.

C. Product Testing: Obtain test results from a qualified testing agency
based on testing current sealant formulations within a 12-month period.
1. Testing Agency Qualifications: An independent testing agency

qualified according to ASTM C1021.

2. Test elastomeric joint sealants for compliance with requirements
specified by reference to ASTM C920, and where applicable, to other
standard test methods.

3. Test other joint sealants for compliance with requirements indicated
by referencing standard specifications and test methods.

D. VOC: Acrylic latex and Silicon sealants shall have less than 50g/1 VOC
content.

1.4 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

Manufacturer's installation instructions for each product used.

Cured samples of exposed sealants for each color where required to

match adjacent material.

D. Manufacturer's Literature and Data:

1. Caulking compound

2. Primers

JOINT SEALANTS
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3. Sealing compound, each type, including compatibility when different

sealants are in contact with each other.

1.5 PROJECT CONDITIONS:

A.

B.

C.

Environmental Limitations:

1. Do not proceed with installation of joint sealants under following
conditions:

a. When ambient and substrate temperature conditions are outside
limits permitted by joint sealant manufacturer or are below 4.4 °C
(40 °F).

b. When joint substrates are wet.

Joint-Width Conditions:

1. Do not proceed with installation of joint sealants where joint
widths are less than those allowed by joint sealant manufacturer for
applications indicated.

Joint-Substrate Conditions:

1. Do not proceed with installation of joint sealants until
contaminants capable of interfering with adhesion are removed from

joint substrates.

1.6 DELIVERY, HANDLING, AND STORAGE:

A.

Deliver materials in manufacturers' original unopened containers, with
brand names, date of manufacture, shelf life, and material designation
clearly marked thereon.

Carefully handle and store to prevent inclusion of foreign materials.

Do not subject to sustained temperatures less than 5° C (40° F) or

exceeding 32° C (90° F).

1.7 DEFINITIONS:

A.
B.
Cx
D.

Definitions of terms in accordance with ASTM C717 and as specified.
Back-up Rod: A type of sealant backing.
Bond Breakers: A type of sealant backing.

Filler: A sealant backing used behind a back-up rod.

1.8 WARRANTY:

A.

Warranty exterior sealing against leaks, adhesion, and cohesive
failure, and subject to terms of "Warranty of Construction", FAR clause
52.246-21, except that warranty period shall be extended to two years.
General Warranty: Special warranty specified in this Article shall not
deprive Government of other rights Government may have under other

provisions of Contract Documents and.shall be in addition to, and run

JOINT SEALANTS
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concurrent with, other warranties made by Contractor under requirements

of Contract Documents.

1.9 APPLICABLE PUBLICATIONS:

A. Publications listed below form a part of this specification to extent

referenced. Publications are referenced in text by basic designation

only.

B. American Society for Testing and Materials (ASTM):

C509-06.....00 i
COLA~04.:siiiaaasinamans
Cl17-09vcsvssnsnssssmans
CBIA=05coveovvasvn o v
CILI=0B o o sonooww o mmis o o
C920-08.....ci i viin e

CID2]~08; s 5553433555550

CL1193-09. v v v e eemnnnnn.
C1330-02 (R2007)........

Elastomeric Cellular Preformed Gasket and
Sealing Material.

Mineral Fiber Block and Board Thermal
Insulation.

Standard Terminology of Building Seals and
Sealants.

Latex Sealants.

Use of Sealants in Acoustical Applications.
Elastomeric Joint Sealants.

Laboratories Engaged in Testing of Building
Sealants.

Standard Guide for Use of Joint Sealants.
Cylindrical Sealant Backing for Use with Cold
Liquid Applied Sealants.

Specification for Flexible Cellular Materials-—
Sponge or Expanded Rubber.

Surface Burning Characteristics of Building

Materials.

C. Sealant, Waterproofing and Restoration Institute (SWRI).

The Professionals’ Guide

PART 2 - PRODUCTS
2,1 SEALANTS:

A. S-1:

1. ASTM C920, polyurethane or polysulfide.

Type M.
Class 25.
Grade NS.

=2:

ASTM €920, polyurethane or polysulfide.

Type M.

2
3
4
5. Shore A hardness of 20-40
S
1
2

JOINT SEALANTS
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Class 25.

Grade P.

Shore A hardness of 25-40.
6:

3
4.
5a
S~
1. ASTM C920, silicone, neutral cure.
2. Type S.

3. Class: Joint movement range of plus 100 percent to minus 50 percent.
4. Grade NS.

5. Shore A hardness of 15-20.

6. Minimum elongation of 1200 percent.

2.2 CAULKING COMPOUND:

A. C-1: ASTM C834, acrylic latex.

B. C-2: One component acoustical caulking, non drying, non hardening,
synthetic rubber.

2.3 COLOR:

Sealants used with exposed masonry shall match color of mortar joints.

B. Sealants used with unpainted concrete shall match color of adjacent
concrete.

C. Color of sealants for other locations shall be light gray or aluminum,
unless specified otherwise.

D. Caulking shall be light gray or white, unless specified otherwise.

2.4 JOINT SEALANT BACKING:

A.

General: Provide sealant backings of material and type that are
nonstaining; are compatible with joint substrates, sealants, primers,
and other joint fillers; and are approved for applications indicated by
sealant manufacturer based on field experience and laboratory testing.
Cylindrical Sealant Backings: ASTM C1330, of type indicated below and
of size and density to control sealant depth and otherwise contribute
to producing optimum sealant performance:

1. Type C: Closed-cell material with a surface skin.

Elastomeric Tubing Sealant Backings: Neoprene, butyl, EPDM, or silicone
tubing complying with ASTM D1056, nonabsorbent to water and gas, and
capable of remaining resilient at temperatures down to minus 32° C
(minus 26° F). Provide products with low compression set and of size and
shape to provide a secondary seal, to control sealant depth, and
otherwise contribute to optimum sealant performance.

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended

by sealant manufacturer for preventing sealant from adhering to rigid,

JOINT SEALANTS
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inflexible joint-filler materials or joint surfaces at back of joint
where such adhesion would result in sealant failure. Provide self-

adhesive tape where applicable.

2.5 FILLER:

A. Mineral fiber board: ASTM Cé612, Class 1.

B.
8

Thickness same as joint width.

Depth to fill void completely behind back-up rod.

2.6 PRIMER:

A.
B.

As recommended by manufacturer of caulking or sealant material.

Stain free type.

2.7 CLEANERS-NON POUROUS SURFACES:

PART 3

Chemical cleaners acceptable to manufacturer of sealants and sealant
backing material, free of oily residues and other substances capable of
staining or harming joint substrates and adjacent non-porous surfaces
and formulated to promote adhesion of sealant and substrates.

- EXECUTION

3.1 INSPECTION:

A.

Inspect substrate surface for bond breaker contamination and unsound
materials at adherent faces of sealant.

Coordinate for repair and resolution of unsound substrate materials.
Inspect for uniform joint widths and that dimensions are within

tolerance established by sealant manufacturer.

3.2 PREPARATIONS:

A.

Prepare penetrations in accordance with manufacturer's instructions and

SWRI.

Clean surfaces of joint to receive caulking or sealants leaving joint

dry to the touch, free from frost, moisture, grease, oil, wax, lacquer

paint, or other foreign matter that would tend to 'destroy or impair
adhesion.

1. Clean porous joint substrate surfaces by brushing, grinding, blast
cleaning, mechanical abrading, or a combination of these methods to
produce a clean, sound substrate capable of developing optimum bond
with joint sealants.

2. Remove loose particles remaining from above cleaning operations by
vacuuming or blowing out joints with oil-free compressed air. Porous
joint surfaces include the following:

a. Concrete.

b. Masonry.

JOINT SEALANTS
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c. Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from concrete.

4. Clean nonporous surfaces with chemical cleaners or other means that
do not stain, harm substrates, or leave residues capable of
interfering with adhesion of joint sealants.

a. Metal.

b. Glass.

c. Porcelain enamel.

d. Glazed surfaces of ceramic tile.

Do not cut or damage joint edges.

D. Apply masking tape to face of surfaces adjacent to joints before
applying primers, caulking, or sealing compounds.

1. Do not leave gaps between ends of sealant backings.

2. Do not stretch, twist, puncture, or tear sealant backings.

3. Remove absorbent sealant backings that have become wet before
sealant application and replace them with dry materials.

E. Apply primer to sides of joints wherever required by compound
manufacturer's printed instructions.

1. Apply primer prior to installation of back-up rod or bond breaker
tape.

2. Use brush or other approved means that will reach all parts of
joints.

F. Take all necessary steps to prevent three sided adhesion of sealants.

3.3 BACKING INSTALLATION:

A. Install back-up material, to form joints enclosed on three sides as
required for specified depth of sealant.

B. Where deep joints occur, install filler to fill space behind the back-
up rod and position the rod at proper depth.

C. Cut fillers installed by others to proper depth for installation of
back-up rod and sealants.

D. Install back-up rod, without puncturing the material, to a uniform
depth, within plus or minus 3 mm (1/8 inch) for sealant depths
specified.

E. Where space for back-up rod does not exist, install bond breaker tape
strip at bottom (or back) of joint so sealant bonds only to two
opposing surfaces.

F. Take all necessary steps to prevent three sided adhesion of sealants.

JOINT SEALANTS
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3.4 SEALANT DEPTHS AND GEOMETRY:

A. At widths up to 6 mm (1/4 inch), sealant depth equal to width.

B. At widths over 6 mm (1/4 inch), sealant depth 1/2 of width up to 13 mm
(1/2 inch) maximum depth at center of joint with sealant thickness at
center of joint approximately 1/2 of depth at adhesion surface.

3.5 INSTALLATION:

A. General:

1. Comply with manufacturer’s written installation instructions for
products and applications indicated.

B. For application of sealants, follow requirements of ASTM C1193 unless
specified otherwise.

3.6 CLEANING:

A. Fresh compound accidentally smeared on adjoining surfaces: Scrape off
immediately and rub clean with a solvent as recommended by the caulking
or sealant manufacturer.

After filling and finishing joints, remove masking tape.
Leave adjacent surfaces in a clean and unstained condition.
3.7 LOCATIONS:
A. Exterior Building Joints, Horizontal and Vertical:
1. Metal to Metal: Type S-1, S-2
2. Metal to Masonry or Stone: Type S-1
B. Metal Reglets and Flashings:
Metal to Metal: Type S5-6
C. Sanitary Joints:
Pipe Penetrations: Type S-9
D. Interior Caulking:
1. Typical Narrow Joint 6 mm, (1/4 inch) or less at Walls and Adjacent
Components: Types C-1, C-2 and C-3.
2. Perimeter of Doors, Windows, Access Panels which Adjoin Concrete or
Masonry Surfaces: Types C-1, C-2 and C-3.
3. Joints at Masonry Walls and Columns, Piers, Concrete Walls or
Exterior Walls: Types C-1, C-2 and C-3.
- -~-~-END - - -

JOINT SEALANTS
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SECTION 26 05 11
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

- GENERAL

1.1 DESCRIPTION

This section applies to all sections of Division 26.

Furnish and install electrical wiring, systems, equipment and
accessories in accordance with the specifications and drawings.
Capacities and ratings of motors, transformers, cable, switchboards,
switchgear, panelboards, motor control centers, generators, automatic
transfer switches, and other items and arrangements for the specified
items are shown on drawings.

Electrical service entrance equipment and arrangements for temporary and
permanent connections to the utility’s system shall conform to the
utility's requirements. Coordinate fuses, circuit breakers and relays
with the utility’s system, and obtain utility approval for sizes and
settings of these devices.

Wiring ampacities specified or shown on the drawings are based on copper
conductors, with the conduit and raceways accordingly sized. Aluminum

conductors are prohibited.

1.2 MINIMUM REQUIREMENTS

A.

References to the International Building Code (IBC), National Electrical
Code (NEC), Underﬁriters Laboratories, Inc. (UL) and National Fire
Protection Association (NFPA) are minimum installation requirement
standards.

Drawings and other specification sections shall govern in those
instances where requirements are greater than those specified in the

above standards.

1.3 TEST STANDARDS

A.

All materials and equipment shall be listed, labeled or certified by a
nationally recognized testing laboratory to meet Underwriters
Laboratories, Inc., standards where test standards have been
established. Equipment and materials which are not covered by UL
Standards will be accepted provided equipment and material is listed,
labeled, certified or otherwise determined to meet safety requirements
of a nationally recognized testing laboratory. Equipment of a class
which no nationally recognized testing laboratory accepts, certifies,
lists, labels, or determines to be safe, will be considered if inspected
or tested in accordance with national industrial standards, such as
NEMA, or ANSI. Evidence of compliance shall include certified test

reports and definitive shop drawings.
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B. Definitions:

L.

Listed; Equipment, materials, or services included in a list
published by an organization that is acceptable to the authority
having jurisdiction and concerned with evaluation of products or
services, that maintains periodic inspection of production or listed
equipment or materials or periodic evaluation of services, and whose
listing states that the equipment, material, or services either meets
appropriate designated standards or has been tested and found
suitable for a specified purpose.

Labeled; Equipment or materials to which has been attached a label,

symbol, or other identifying mark of an organization that is

acceptable to the authority having jurisdiction and concerned with
product evaluation, that maintains periodic inspection of production
of labeled equipment or materials, and by whose labeling the
manufacturer indicates compliance with appropriate standards or
performance in a specified manner.

Certified; egquipment or product whicﬁ:

a. Has been tested and found by a nationally recognized testing
laboratory to meet nationally recognized standards or to be safe
for use in a specified manner.

b. Production of equipment or product is periodically inspected by a
nationally recognized testing laboratory.

¢. Bears a label, tag, or other record of certification.

Nationally recognized testing laboratory; laboratory which is

approved, in accordance with OSHA regulations, by the Secretary of

Labor.

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)

A.

Manufacturers Qualifications: The manufacturer shall regularly and

presently produce, as one of the manufacturer's principal products, the

equipment and material specified for this project, and shall have

manufactured the item for at least three years.

Product Qualification:

1.

Manufacturer's product shall have been in satisfactory operation, on
three installations of similar size and type as this project, for
approximately three years.

The Government reserves the right to require the Contractor to submit
a list of installations where the products have been in operation

before approval.

1.5 APPLICABLE PUBLICATIONS

Applicable publications listed in all Sections of Division are the

latest issue, unless otherwise noted.

26 05 11 - 2
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1.6 MANUFACTURED PRODUCTS

A. Materials and equipment furnished shall be of current production by

manufacturers regularly engaged in the manufacture of such items, for

which replacement parts shall be available.

B. When more than one unit of the same class or type of equipment is

required, such units shall be the product of a single manufacturer.

C. Equipment Assemblies and Components:

1.

Components of an assembled unit need not be products of the same
manufacturer.

Manufacturers of equipment assemblies, which include components made
by others, shall assume complete responsibility for the final
assembled unit.

Components shall be compatible with each othér and with the total
assembly for the intended service.

Constituent parts which are similar shall be the product of a single

manufacturer.

D. Factory wiring shall be identified on the equipment being furnished and

on all wiring diagrams.
1.7 EQUIPMENT PROTECTION

A. Equipment and materials shall be protected during shipment and storage

against physical damage, vermin, dirt, corrosive substances, fumes,

moisture, cold and rain.

AL,

Store equipment indoors in clean dry space with uniform temperature
to prevent condensation. Equipment shall include, but not be limited
to, switchgear, switchboards, panelboards, transformers, motor
control centers, motor controllers, uninterruptible power systems,
enclosures, controllers, circuit protective devices, cables, wire,
light fixtures, electronic equipment, and accessories.

During installation, equipment shall be protected against entry of
foreign matter; and be vacuum-cleaned both inside and outside before
testing and operating. Compressed air shall not be used to clean
eguipment. Remove loose packing and flammable materials from inside
equipment.

Damaged equipment shall be, as determined by the COTR, placed in
first class operating condition or be returned to the séurce of
supply for repair or replacement.

Painted surfaces shall be protected with factory installed removable
heavy kraft paper, sheet vinyl or equal.

Damaged paint on equipment and materials shall be refinished with the
same quality of paint and workmanship as used by the manufacturer so

repaired areas are not obvious.

26 05 11 - 3
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1.8 WORK PERFORMANCE

A.

1.10

All electrical work must comply with the requirements of NFPA 70 (NEC),
NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J, OSHA Part 1910 subpart S
and OSHA Part 1910 subpart K in addition to other references required by
contract.

Job site safety and worker safety is the responsibility of the

contractor.

Electrical work shall be accomplished with all affected circuits or

equipment de-energized. When an electrical outage cannot be accomplished

in this manner for the required work, the following requirements are
mandatory:

1. Electricians must use full protective equipment (i.e., certified and
tested insulating material to cover exposed energized electrical
components, certified and tested insulated tools, etc.) while working
on energized systems in accordance with NFPA 70E.

2. Electricians must wear personal protective equipment while working on
energized systems in accordance with NFPA 70E.

3. Before initiating any work, a job specific work plan must be
developed by the contractor with a peer review conducted and
documented by the COTR and Medical Center staff. The work plan must
include procedures to be used on and near the live electrical
equipment, barriers to be installed, safety equipment to be used and
exit pathways.

4. Work on energized circuits or equipment cannot begin until prior
written approval is obtained from the COTR.

For work on existing stations, arrange, phase and perform work to assure

electrical service for other buildings at all times. Refer to Article

OPERATIONS AND STORAGE AREAS under Section 01 00 00, GENERAL

REQUIREMENTS.

New work shall be installed and connected to existing work neatly,

safely and professionally. Disturbed or damaged work shall be replaced

or repaired to its prior conditions, as required by Section 01 00 00,

GENERAL REQUIREMENTS.

Coordinate location of equipment and conduit with other trades to

minimize interferences.

EQUIPMENT INSTALLATION AND REQUIREMENTS

Equipment location shall be as close as practical to locations shown on

the drawings.

Working spaces shall not be less than specified in the NEC for all

voltages specified.

Inaccessible Equipment:

26 05 11 - 4



09-10

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
the equipment shall be removed and reinstalled as directed at no
additional cost to the Government. .

2. "Conveniently accessible" is defined as being capable of being
reached quickly for operation, maintenance, or inspections without
the use of ladders, or without climbing or crawling under or over
obstacles such as, but not limited to, motors, pumps, belt guards,

transformers, piping, ductwork, conduit and raceways.

1.11 EQUIPMENT IDENTIFICATION

A,

In addition to the requirements of the NEC, install an identification
sign which clearly indicates information required for use and
maintenance of items such as switchboards and switchgear, panelboards,
cabinets, motor controllers (starters), fused and unfused safety
switches, automatic transfer switches, separately enclosed circuit
breakers, individual breakers and controllers in switchboards,
switchgear and motor control assemblies, control devices and other
significant equipment.

Nameplates for Normal Power System equipment shall be laminated black
phenolic resin with a white core with engraved lettering. Nameplates
for Essential Electrical System (EES) equipment, as defined in the NEC,
shall be laminated red phenolic resin with a white core with engraved
lettering. Lettering shall be a minimum of 1/2 inch [12mm] high.
Nameplates shall indicate egquipment designation, rated bus amperage,
voltage, number of phases, number of wires, and type of EES power branch
as applicable. Secure nameplates with screws.

Install adhesive arc flash warning labels on all equipment as required
by NFPA 70E. Label shall indicate the arc hazard boundary (inches),
working distance (inches), arc flash incident energy at the working
distance (calories/cm?®), required PPE category and description including
the glove rating, voltage rating of the equipment, limited approach
distance (inches), restricted approach distance (inches), prohibited
approach distance (inches), equipment/bus name, date prepared, and

manufacturer name and address.

1.12 SUBMITTALS,

1. Elementary and interconnection wiring diagrams for communication and
signal systems, control systems and equipment assemblies. All
terminal points and wiring shall be identified on wiring diagrams.

2. Parts list which shall include those replacement parts recommended by

the equipment manufacturer.
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B. Manuals: Submit in accordance with Section 01 00 00, GENERAL
REQUIREMENTS.

i [

Maintenance and Operation Manuals: Submit as required for systems and
equipment specified in the technical sections. Furnish four copies,
bound in hardback binders, (manufacturer's standard binders) or an
approved equivalent. Furnish one complete manual as specified in the
technical section but in no case later than prior to performance of
systems or equipment test, and furnish the remaining manuals prior to
contract completion.

Inscribe the following identification on the cover: the words
"MAINTENANCE AND OPERATION MANUAL," the name and location of the
system, equipment, building, name of Contractor, and contract number.
Include in the manual the names, addresses, and telephone numbers of
each subcontractor installing the system or equipment and the local
representatives for the system or equipment.

Provide a "Table of Contents" and assemble the manual to conform to
the table of contents, with tab sheets placed before instructions
covering the subject. The instructions shall be legible and easily
read, with large sheets of drawings folded in.

The manuals shall include:

a. Internal and interconnecting wiring and control diagrams with data
to explain detailed operation and control of the equipment.

A control sequence describing start-up, operation, and shutdown.
Description of the function of each principal item of equipment.
Installation instructions.

Safety precautions for operation and maintenance.

Diagrams and illustrations.

Q Hh ©0 A N o

Periodic maintenance and testing procedures and frequencies,
including replacement parts numbers and replacement frequencies.
h. Performance data.

i. Pictorial "exploded" parts list with part numbers. Emphasis shall
be placed on the use of special tools and instruments. The list
shall indicate sources of supply, recommended spare parts, and
name of servicing organization.

j. List of factory approved or qualified permanent servicing

organizations for equipment repair and periodic testing and

maintenance, including addresses and factory certification

qualifications.

G. Approvals will be based on complete submission of manuals together with

shop drawings.
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1.13 SINGULAR NUMBER
Where any device or part of equipment
specifications in the singular number
reference shall be deemed to apply to
required to complete the installation
1.15 ACCEPTANCE CHECKS AND TESTS

is

as

as

09-10

referred to in these

.g., "the switch"), this

many such devices as are

shown on the drawings.

The contractor shall furnish the instruments, materials and labor for

field tests.
1.16 TRAINING

A. Training shall be provided in accordance with Article INSTRUCTIONS, of
Section 01 00 00, GENERAL REQUIREMENTS.

B. Training shall be provided for the particular equipment or system as

required in each associated specification.

C. A training schedule shall be developed and submitted by the contractor

and approved by the COTR at least 30 days prior to the planned training.

---END -

26 05 11 -
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SECTION 26 05 21
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW)

PART 1 - GENERAL

1.1 DESCRIPTION
This section specifies the furnishing, installation, and connection of
the low voltage power and lighting wiring.

1.2 RELATED WORK

A. Section 07 84 00, FIRESTOPPING: Sealing around penetrations to maintain
the integrity of fire-rated construction.

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements that are common to more than one section.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground fault currents.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits for
cables and wiring.

1.3 QUALITY ASSURANCE
Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.
1.4 FACTORY TESTS
Low voltage cables shall be thoroughly tested at the factory per NEMA
WC-70 to ensure that there are no electrical defects. Factory tests
shall be certified.
1.5 SUBMITTALS
In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL
INSTALLATIONS, submit the following:
1. Manufacturer's Literature and Data: Showing each cable type and
rating.
2. Certifications: Two weeks prior to the final inspection, submit four
copies of the following certifications to the COTR:
a. Certification by the manufacturer that the materials conform to
the requirements of the drawings and specifications.
b. Certification by the contractor that the materials have been
properly installed, connected, and tested.
1.6 APPLICABLE PUBLICATIONS

A. Publications listed below (inclﬁding amendments, addenda, revisions,

supplements and errata) form a part of this specification to the extent

referenced. Publications are reference in the text by designation only.
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American Society of Testing Material (ASTM):

DR2B0T-04 s :svvvwwnssonvas Standard Specification for Vinyl Chloride
Plastic Pressure-Sensitive Electrical Insulating
Tape

National Fire Protection Association (NFPA):

M08 cwvabvsvesssssmwmms National Electrical Code (NEC)

National Electrical Manufacturers Association (NEMA):

WC 7050954 ia w5 aa s Power Cables Rated 2000 Volts or Less for the
Distribution of Electrical Energy

Underwriters Laboratories, Inc. (UL):

24-05cscsusssssaaapaayas Thermoset-Insulated Wires and Cables

83-08. .. iiiiiiiinnnennn Thermoplastic-Insulated Wires and Cables

§67-0T7 v iowenunsavanmes Electrical Grounding and Bonding Equipment

486A-486B-03............ Wire Connectors

ABEC=04 ¢ v v v 5 5 5 5 5 5 s Splicing Wire Connectors

486D-05. ...t Sealed Wire Connector Systems

ABEE=94 ¢ s v 5 5 % & & 5w Equipment Wiring Terminals for Use with Aluminum
and/or Copper Conductors

BOB=0T v ¢ 5 5 % 5 o 5 5w SwnelsT Thermoplastic-Insulated Underground Feeder and
Branch Circuit Cable

SAAB=04:. i « 55 5 4 5 ormwmesosms Conduit, Tubing, and Cable Fittings

I479-03% ¢ 5 55 5w s nm@easEme Fire Tests of Through-Penetration Fire Stops

- PRODUCTS

2.1 CONDUCTORS AND CABLES

A.

Conductors and cables shall be in accordance with NEMA WC-70 and as

specified herein.

Single Conductor:

1. Shall be annealed copper.

2. Shall be stranded for sizes No. 8 AWG and larger, solid for sizes No.
10 AWG and smaller.

3. Shall be minimum size No. 12 AWG, except where smaller sizes are
allowed herein.

Insulation:

1. XHHW-2 or THHN-THWN shall be in accordance with NEMA WC-70, UL 44,
and UL 83.

Color Code:

1. Secondary service feeder and branch circuit conductors shall be

color-coded as follows:

208/120 volt Phase 480/277 volt
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Black A Brown
Red B Orange
Blue c Yellow
White Neutral Gray *
* or white with colored (other than green) tracer.

a. Lighting circuit “switch legs” and 3-way switch “traveling wires”
shall have color coding that is unique and distinct (e.g., pink
and purple) from the color coding indicated above. The unique
color codes shall be solid and in accordance with the NEC.
Coordinate color coding in the field with the COTR.

2. Use solid color insulation or solid color coating for No. 12 AWG and
No. 10 AWG branch circuit phase, neutral, and ground conductors.

3. Conductors No. 8 AWG and larger shall be color-coded using one of the
following methods:

a. Solid color insulation or solid color coating.

b. Stripes, bands, or hash marks of color specified above.

c. Color as specified using 0.75 in [19 mm] wide tape. Apply tape in
half-overlapping turns for a minimum of 3 in [75 mm] for terminal
points, and in junction boxes, pull-boxes, troughs, and manholes.
Apply the last two laps of tape with no temnsion to prevent
possible unwinding. Where cable markings are covered by tape,
apply tags to cable, stating size and insulation type.

4. For modifications and additions to existing wiring systems, color
coding shall conform to the existing wiring system.

2.2 SPLICES AND JOINTS
In accordance with UL 486A, C, D, E, and NEC.
B. Aboveground Circuits (No. 10 AWG and smaller):

1. Connectors: Solderless, screw-on, reusable pressure cable type, rated
600 V, 220° F [105° C], with integral insulation, approved for copper
and aluminum conductors.

2. The integral insulator shall have a skirt to completely cover the
stripped wires.

3. The number, size, and combination of conductors, as listed on the
manufacturer's packaging, shall be strictly followed.

C. Rboveground Circuits (No. 8 AWG and larger):

1. Connectors shall be indent, hex screw, or bolt clamp-type of high

conductivity and corrosion-resistant material, listed for use with

copper and aluminum conductors.
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2. Field-installed compression connectors for cable sizes 250 kcmil and
larger shall have not fewer than two clamping elements or compression
indents per wire.

3. Insulate splices and joints with materials approved for the
particular use, location, voltage, and temperature. Splice and joint
insulation level shall be not less than the insulation level of the
conductors being joined.

4. Plastic electrical insulating tape: Per ASTM D2304, flame-retardant,
cold and weather resistant.

Underground Branch Circuits and Feeders:

1. Submersible connectors in accordance with UL 486D, rated 600 V, 190°

F [90° C], with integral insulation.

2.3 CONTROL WIRING

A.

Unless otherwise specified elsewhere in these specifications, control
wiring shall be as specified for power and lighting wiring, except that
the minimum size shall be not less than No. 14 AWG.

Control wiring shall be large enough such that the voltage drop under

in-rush conditions does not adversely affect operation of the controls.

2.4 WIRE LUBRICATING COMPOUND

PART 3

Lubricating compound shall be suitable for the wire insulation and
conduit, and shall not harden or become adhesive.

- EXECUTION

3.1 GENERAL

Install in accordance with the NEC, and as specified.

Install all wiring in raceway systems.

Splice cables and wires only in outlet boxes, junction boxes, pull-
boxes, manholes, or handholes.

Wires of different systems (e.g., 120 V, 277 V) shall not be installed
in the same conduit or junction box system.

Install cable supports for all vertical feeders in accordance with the
NEC. Provide split wedge type which firmly clamps each individual cable
and tightens due to cable weight.

For panel boards, cabinets, wireways, switches, and equipment
assemblies, neatly form, train, and tie the cables in individual
circuits.

Seal cable and wire entering a building from underground between the
wire and conduit where the cable exits the conduit, with a non-hardening
approved compound.

Wire Pulling:
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1. Provide installation equipment that will prevent the cutting or
abrasion of insulation during pulling of cables. Use lubricants
approved for the cable. -

2. Use nonmetallic ropes for pulling feeders.

3. Attach pulling lines for feeders by means of either woven basket
grips or pulling eyes attached directly to the conductors, as
approved by the COTR.

4. All cables in a single conduit shall be pulled simultaneously.

5. Do not exceed manufacturer’s recommended maximum pulling tensions and
sidewall pressure values.

No more than three single-phase branch circuits shall be installed in

any one conduit.

3.2 FEEDER IDENTIFICATION

A.

In each interior pull-box and junction box, install metal tags on all
circuit cables and wires to clearly designate their circuit

identification and voltage. The tags shall be the embossed brass type,
1.5 in [40 mm] in diameter and 40 mils thick. Attach tags with plastic

ties.

3.3 EXISTING WIRING

Unless specifically indicated on the plans, existing wiring shall not be

reused for a new installation.

3.4 CONTROL AND SIGNAL WIRING INSTALLATION

A.

Unless otherwise specified in other sections, install wiring and connect
to equipment/devices to perform the required functions as shown and
specified.

Except where otherwise required, install a separate power supply circuit
for each system so that malfunctions in any system will not affect other
systems.

Where separate power supply circuits are not shown, connect the systems
to the nearest panel boards of suitable voltages, which are intended to
supply such systems and have suitable spare circuit breakers or space

for installation.

3.5 CONTROL AND SIGNAL SYSTEM WIRING IDENTIFICATION

A.
B.

Install a permanent wire marker on each wire at each termination.
Identifying numbers and letters on the wire markers shall correspond to
those on the wiring diagrams used for installing the systems.

Wire markers shall retain their markings after cleaning.

In each manhole and handhole, install embossed brass tags to identify

the system served and function,
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3.6 ACCEPTANCE CHECKS AND TESTS

A.

Feeders and branch circuits shall have their insulation tested after
installation and before connection to utilization devices, such as
fixtures, motors, or appliances. Test each conductor with respect to
adjacent conductors and to ground. Existing conductors to be reused
shall also be tested.

Applied voltage shall be 500VDC for 300-volt rated cable, and 1000VDC
for 600-volt rated cable. Apply test for one minute or until reading is
constant for 15 seconds, whichever is longer. Minimum insulation
resistance values shall not be less than 25 megohms for 300-volt rated
cable and 100 megohms for 600-volt rated cable.

Perform phase rotation test on all three-phase circuits.

The contractor shall furnish the instruments, materials, and labor for
all tests.
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

- GENERAL

1.1 DESCRIPTION

A.

This section specifies general grounding and bonding requirements of
electrical equipment operations and to provide a low impedance path for
possible ground fault currents.

“Grounding electrode system” refers to all electrodes required by NEC,
as well as including made, supplementary, lightning protection system
grounding electrodes.

The terms “connect” and “bond” are used interchangeably in this

specification and have the same meaning.

1.2 RELATED WORK

A.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAI INSTALLATIONS: General
electrical requirements and items that are common to more than one
section of Division 26.

Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW) : Low Voltage power and lighting wiring.

1.3 APPLICABLE PUBLICATIONS

Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specification to the
extent referenced. Publications are referenced in the text by the basic
designation only.

American Society for Testing and Materials (ASTM):

Bl-2001....uiiinnnnnnns Standard Specification for Hard-Drawn Copper
Wire
B8-2004....0cunvneenncan Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard,
or Soft

Institute of Electrical and Electronics Engineers, Inc. (IEEE):

BL=19B83w wsovnivssanis & & ¢ o & + IEEE Guide for Measuring Earth Resistivity,
Ground Impedance, and Earth Surface Potentials
of a Ground System

National Fire Protection Association (NFPA):

TO=200T s s m@s s s 8 ¢ 6 5 & National Electrical Code (NEC)

99-2005: cunn wamia e v e v 6 5 6 Health Care Facilities

Underwriters Laboratories, Inc. (UL):
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44=2005 5 s o senmim o o o Thermoset-Insulated Wires and Cables
83-2003 ...ttt Thermoplastic-Insulated Wires and Cables
467-2004 ... Grounding and Bonding Egquipment
486A-486B-2003 ......... Wire Connectors

PART 2 - PRODUCTS
2.1 GROUNDING AND BONDING CONDUCTORS

A. Equipment grounding conductors shall be UL 83 insulated stranded
copper, except that sizes 6 mm2? (10 AWG) and smaller shall be solid
copper. Insulation color shall be continuous green for all equipment
grounding conductors, except that wire sizes 25 mm? (4 AWG) and larger
shall be permitted to be identified per NEC.

B. Bonding conductors shall be ASTM B8 bare stranded copper, except that
sizes 6 mm? (10 AWG) and smaller shall be ASTM Bl solid bare copper
wire.

C. Isolated Power System: Type XHHW-2 insulation with a dielectric
constant of 3.5 or less.

D. Electrical System Grounding: Conductor sizes shall not be less than
what is shown on the drawings and not less than required by the NEC,
whichever is greater.

2.2 GROUND RODS

A. Copper clad steel, 19 mm (3/4-inch) diameter by 3000 mm (10 feet) long,
conforming to UL 467.

B. Quantity of rods shall be as required to obtain the specified ground
resistance.

2.3 SPLICES AND TERMINATION COMPONENTS
Components shall meet or exceed UL 467 and be clearly marked with the
manufacturer, catalog number, and permitted conductor size(s).

2.4 GROUND CONNECTIONS

A. Below Grade: Exothermic-welded type connectors.

B. Above Grade:

1. Bonding Jumpers: compression type connectors, using zinc-plated
fasteners and external tooth lockwashers.

2. Ground Busbars: Two-hole compression type lugs using tin-plated
copper or copper alloy bolts and nuts.

3. Rack and Cabinet Ground Bars: one-hole compression-type lugs using

zinc-plated or copper alloy fasteners.
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2.5 EQUIPMENT RACK AND CABINET GROUND BARS
Provide solid copper ground bars designed for mounting on the framework
of open or cabinet-enclosed equipment racks with minimum dimensions of
4 mm thick by 19 mm wide (3/8 inch x ¥ inch).

2.6 GROUND TERMINAL BLOCKS
At any equipment mounting location (e.g. backboards and hinged cover
enclosures) where rack-type ground bars cannot be mounted, provide
screw lug-type terminal blocks.

2.7 SPLICE CASE GROUND ACCESSORIES
Splice case grounding and bonding accessories shall be supplied by the
splice case manufacturer when available. Otherwise, use 16 mm? (6 AWG)
insulated ground wire with shield bonding connectors.

PART 3 - EXECUTION

3.1 GENERAL

A. Ground in accordance with the NEC, as shown on drawings, and as
hereinafter specified.

B. System Grounding:

1. Secondary service neutrals: Ground at the supply side of the
secondary disconnecting means and at the related transformers.

2. Separately derived systems (transformers downstream from the service
entrance) : Ground the secondary neutral.

3. Isolation transformers and isolated power systems shall not be
system grounded.

C. Equipment Grounding: Metallic structures (including ductwork and
building steel), enclosures, raceways, junction boxes, outlet boxes,
cabinets, machine frames, and other conductive items in close proximity
with electrical circuits shall be bonded and grounded.

D. Special Grounding: For patient care area electrical power system
grounding, conform to NFPA 99, and NEC.

3.2 INACCESSIBLE GROUNDING CONNECTIONS
Make grounding connections, which are buried or otherwise normally
inaccessible (except connections for which periodic testing access is
required) by exothermic weld.

3.3 SECONDARY EQUIPMENT AND CIRCUITS

A. Main Bonding Jumper: Bond the secondary service neutral to the ground
bus in the service equipment.

B. Metallic Piping, Building Steel, and Supplemental Electrode(s):
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1. Provide a grounding electrode conductor sized per NEC between the
service equipment ground bus and all metallic water and gas pipe
systems, building steel, and supplemental or made electrodes. Jumper
insulating joints in the metallic piping. All connections to
electrodes shall be made with fittings that conform to UL 467.

2. Provide a supplemental ground electrode and bond to the grounding
electrode system.

Transformers:

1. Exterior: Exterior transformers supplying interior service equipment
shall have the neutral grounded at the transformer secondary.
Provide a grounding electrode at the transformer.

Conduit Systems:

1. Ground all metallic conduit systems. All metallic conduit systems
shall contain an egquipment grounding conductor.

2. Non-metallic conduit systems shall contain an equipment grounding
conductor, except that non-metallic feeder conduits which carry a
grounded conductor from exterior transformers to interior or
building-mounted service entrance equipment need not contain an
equipment grounding conductor.

3. Conduit containing only a grounding conductor, and which is provided
for mechanical protection of the conductor, shall be bonded to that
conductor at the entrance and exit from the conduit.

Feeders and Branch Circuits: Install equipment grounding conductors

with all feeders and power and lighting branch circuits.

Boxes, Cabinets, Enclosures, and Panelboards:

1. Bond the equipment grounding conductor to each pullbox, junction
box, outlet box, device box, cabinets, and other enclosures through
which the conductor passes (except for special grounding systems for
intensive care units and other critical units shown).

2. Provide lugs in each box and enclosure for equipment grounding
conductor termination.

3. Provide ground bars in panelboards, bolted to the housing, with
sufficient lugs to terminate the equipment grounding conductors.
Receptacles shall not be grounded through their mounting screws. Ground
with a jumper from the receptacle green ground terminal to the device
box ground screw and the branch circuit equipment grounding conductor.

Ground lighting fixtures to the equipment grounding conductor of the

wiring system when the green ground is provided; otherwise, ground the
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fixtures through the conduit systems. Fixtures connected with flexible

conduit shall have a green ground wire included with the power wires

from the fixture through the flexible conduit to the first outlet box.

I. Fixed electric;l appliances and equipment shall be provided with a

ground lug for termination of the equipment grounding conductor.

3.4 CORROSION INHIBITORS

When making ground and ground bonding connections, apply a corrosion

inhibitor to all contact surfaces. Use corrosion inhibitor appropriate

for protecting a connection between the metals used.

3.5 CONDUCTIVE PIPING

A. Bond all conductive piping systems, interior and exterior, to the

building to the grounding electrode system. Bonding connections shall

be made as close as practical to the equipment ground bus.

3.6 LIGHTNING PROTECTION SYSTEM

Bond the lightning protection system to the electrical grounding

electrode system.

3.7 ELECTRICAL ROOM GROUNDING

Building Earth Ground Busbars: Provide ground busbar hardware at each

electrical room and connect to pigtail extensions of the building

grounding ring.

3.8 WIREWAY GROUNDING

A. Ground and Bond Metallic Wireway Systems as follows:

Lo

Bond the metallic structures of wireway to provide 100 percent
electrical continuity throughout the wireway system by connecting a
16 mm? (6 AWG) bonding jumper at all intermediate metallic
enclosures and across all section junctions.

Install insulated 16 mm? (6 AWG) bonding jumpers between the wireway
system bonded as required in paragraph 1 above, and the closest
building ground at each end and approximately every 16 meters (50
feet) .

Use insulated 16 mm? (6 AWG) bonding jumpers to ground or bond
metallic wireway at each end at all intermediate metallic enclosures
and cross all section junctions.

Use insulated 16 mm? (6 AWG) bonding jumpers to ground cable tray to
column-mounted building ground plates (pads) at each end and

approximately every 15 meters.
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3.9 GROUND RESISTANCE

A.

Grounding system resistance to ground shall not exceed 5 chms. Make
necessary modifications or additions to the grounding electrode system
for compliance without additional cost to the Government. Final tests
shall assure that this requirement is met.

Resistance of the grounding electrode system shall be measured using a
four-terminal fall-of-potential method as defined in IEEE 81. Ground
resistance measurements shall be made before the electrical
distribution system is energized and shall be made in normally dry
conditions not less than 48 hours after the last rainfall. Resistance
measurements of separate grounding electrode systems shall be made
before the systems are bonded together below grade. The combined
resistance of separate systems may be used to meet the required
resistance, but the specified number of electrodes must still be
provided.

Services at power company interface points shall comply with the power
company ground resistance requirements.

Below-grade connections shall be visually inspected by the Resident
Engineer prior to backfilling. The Contractor shall notify the Resident

Engineer 24 hours before the connections are ready for inspection.

3.10 GROUND ROD INSTALLATION

A.

Drive each rod vertically in the earth, not less than 3000 mm (10 feet)
in depth.

Where permanently concealed ground connections are required, make the
connections by the exothermic process to form solid metal joints. Make
accessible ground connections with mechanical pressure type ground
connectors.

Where rock prevents the driving of vertical ground rods, install angled
ground rods or grounding electrodes in horizontal trenches to achieve

the specified resistance.
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SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes, to form complete, coordinated, grounded
raceway systems. Raceways are required for all wiring unless shown or
specified otherwise.

B. Definitions: The term conduit, as used in this specification, shall mean
any or all of the raceway types specified.

1.2 RELATED WORK

A. Section 07 84 00, FIRESTOPPING: Sealing around penetrations to maintain
the integrity of fire rated construction.

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements and items that are common to more than one
section of Division 26.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground fault currents.

1.3 SUBMITTALS

A. Manufacturer's Literature and Data: Showing each cable type and rating.
The specific item proposed and its area of application shall be
identified on the catalog cuts.

B. Certifications:

1. Two weeks prior to the final inspection, submit four copies of the
following certifications to the COTR:
Certification by the contractor that the material has been
properly installed.
1.4 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by designation only.

B. American National Standards Institute (ANSI):

CB0.1=05:nssssiunsnsnnni Electrical Rigid Steel Conduit
803308 whswuvess wasssan Steel Electrical Metal Tubing
CBO:6~05. i casssassnsnns Electrical Intermediate Metal Conduit

C. National Fire Protection Association (NFPA):

T8 ewesn es v 395 35 53 8 gd National Electrical Code (NEC)
D. Underwriters Laboratories, Inc. (UL):

L0 s o 6 9% 5 % % % % 5 5 5 w0 Flexible Metal Conduit
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L Surface Metal Raceway and Fittings

BF0T ivviv o v 5 8 w45 5 e Electrical Rigid Metal Conduit - Steel

B0=05 v s ovnnrmem e Enclosures for Electrical Equipment

360098 s v as v 56w wwumes Liquid-Tight Flexible Steel Conduit

BET=U7T¢¢aisisinssaeisinss Grounding and Bonding Equipment

B1aA=04...c::ca 4 emmmnes Metallic Outlet Boxes

BIAB-04 ;.5 5555555 sma5an Conduit, Tubing, and Cable Fittings

BlAC=96 . ccs s o n e Nonmetallic Outlet Boxes, Flush-Device Boxes and
Covers

651-05.....0veiuennennn Schedule 40 and 80 Rigid PVC Conduit and
Fittings

651A-00. ...ttt Type EB and A Rigid PVC Conduit and HDPE Conduit

TOT=0T s vn 55855 8 56 Fwmmems Electrical Metallic Tubing

1242-06. . .00 iinnennnn Electrical Intermediate Metal Conduit - Steel

National Electrical Manufacturers Association (NEMA) :

PQ=2=03 . 0 00 s s mmminpimons Electrical Polyvinyl Chloride (PVC) Tubing and
Conduit

TPE-3=0ds, - & » 5 5 5 5 5 et PVC Fittings for Use with Rigid PVC Conduit and
Tubing

FBI~07%:i:353 535 a0 amaas Fittings, Cast Metal Boxes and Conduit Bodies

for Conduit, Electrical Metallic Tubing and
Cable
- PRODUCTS

2.1 MATERIAL

A.

Conduit Size: In accordance with the NEC, but not less than 0.5 in [13

mm] unless otherwise shown. Where permitted by the NEC, 0.5 in [13 mm]

flexible conduit may be used for tap connections to recessed lighting

fixtures.

Conduit:

1. Rigid steel: Shall conform to UL 6 and ANSI C80.1.

2. Rigid intermediate steel conduit (IMC): Shall conform to UL 1242 and
ANST C80.6.

3. Electrical metallic tubing (EMT): Shall conform to UL 797 and ANSI
C80.3. Maximum size not to exceed 4 in [105 mm] and shall be
permitted only with cable rated 600 V or less.

Flexible galvanized steel conduit: Shall conform to UL 1.
Liquid-tight flexible metal conduit: Shall conform to UL 360.
Direct burial plastic conduit: Shall conform to UL 651 and UL 651A,
heavy wall PVC or high density polyethylene (PE).

7. Surface metal raceway: Shall conform to UL 5.

Conduit Fittings:
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Rigid steel and IMC conduit fittings:

a. Fittings shall meet the requirements of UL 514B and NEMA FB1.

b. Standard threaded couplings, locknuts, bushings, conduit bodies,
and elbows: Only steel or malleable iron materials are acceptable.
Integral retractable type IMC couplings are also acceptable.

c. Locknuts: Bonding type with sharp edges for digging into the metal
wall of an enclosure.

d. Bushings: Metallic insulating type, consisting of an insulating
insert, molded or locked into the metallic body of the fitting.
Bushings made entirely of metal or nonmetallic material are not
permitted.

e. Erickson (union-type) and set screw type couplings: Approved for
use in concrete are permitted for use to complete a conduit run
where conduit is installed in concrete. Use set screws of case-
hardened steel with hex head and cup point to firmly seat in
conduit wall for positive ground. Tightening of set screws with
pliers is prohibited.

f. Sealing fittings: Threaded cast iron type. Use continuous drain-
type sealing fittings to prevent passage of water vapor. In
concealed work, install fittings in flush steel boxes with blank
cover plates having the same finishes as that of other electrical
plates in the room.

Flexible steel conduit fittings:

a. Conform to UL 514B. Only steel or malleable iron materials are
acceptable.

b. Clamp-type, with insulated throat.

Liguid-tight flexible metal conduit fittings:

a. Fittings shall meet the requirements of UL 514B and NEMA FB1.

b. Only steel or malleable iron materials are acceptable.

c. Fittings must incorporate a threaded grounding cone, a steel or
plastic compression ring, and a gland for tightening. Connectors
shall have insulated throats.

Direct burial plastic conduit fittings:

Fittings shall meet the requirements of UL 514C and NEMA TC3.
Surface metal raceway fittings: As recommended by the raceway
manufacturer. Include couplings, offsets, elbows, expansion joints,
adapters, hold-down straps, end caps, conduit entry fittings,
accessories, and other fittings as required for complete system.
Expansion and deflection couplings:

a. Conform to UL 467 and UL 514B.

26 05 33 - 3



09-10

b. Accommodate a 0.75 in [19 mm] deflection, expansion, or
contraction in any direction, and allow 30 degree angular
deflections.

c. Include internal flexible metal braid, sized to guarantee conduit
ground continuity and a low-impedance path for fault currents, in
accordance with UL 467 and the NEC tables for equipment grounding
conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, moisture and
heat-resistant molded rubber material with stainless steel jacket
clamps.

D. Conduit Supports:

1. Parts and hardware: Zinc-coat or provide egquivalent corrosion
protection.

2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assembled closure bolt and nut, and provisions for receiving a
hanger rod.

3. Multiple conduit (trapeze) hangers: Not less than 1.5 x 1.5 in [38 mm
% 38 mm], 1l2-gauge steel, cold-formed, lipped channels; with not less
than 0.375 in [9 mm] diameter steel hanger rods.

4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields,
or machine bolt expansion.

E. Outlet, Junction, and Pull Boxes:

1. UL-50 and UL-514A.

2. Cast metal where required by the NEC or shown, and equipped with
rustproof boxes.

3. Sheet metal boxes: Galvanized steel, except where otherwise shown.

4. Flush-mounted wall or ceiling boxes shall be installed with raised
covers so that the front face of raised cover is flush with the wall.
Surface-mounted wall or ceiling boxes shall be installed with
surface-style flat or raised covers.

F. Wireways: Equip with hinged covers, except where removable covers are
shown. Include couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with
wireways as required for a complete system.

PART 3 - EXECUTION
3.1 PENETRATIONS

A. Cutting or Holes:

1. Cut holes in advance where they should be placed in the structural
elements, such as ribs or beams. Obtain the approval cf the COTR

prior to drilling through structural elements.
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2. Cut holes through concrete and masonry in new and existing structures
with a diamond core drill or concrete saw. Pneumatic hammers, impact
electric, hand, or manual hammer-type drills are not allowed, except
where permitted by the COTR as required by limited working space.

B. Firestop: Where conduits, wireways, and other electrical raceways pass
through fire partitions, fire walls, smoke partitions, or floors,
install a fire stop that provides an effective barrier against the
spread of fire, smoke and gases as specified in Section 07 84 00,
FIRESTOPPING.

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations,
completely seal clearances around the conduit and make watertight, as
specified in Section 07 92 00, JOINT SEALANTS.

3.2 INSTALLATION, GENERAL

A. In accordance with UL, NEC, as shown, and as specified herein.

B. Essential (Emergency) raceway systems shall be entirely independent of
other raceway systems, except where shown on drawings.

C. Install conduit as follows:

1. In complete mechanically and electrically continuous runs before
pulling in cables or wires.

2. Unless otherwise indicated on the drawings or specified herein,
installation of all conduits shall be concealed within finished
walls, floors, and ceilings.

3. Flattened, dented, or deformed conduit is not permitted. Remove and
replace the damaged conduits with new undamaged material.

4. Assure conduit installation does not encroach into the ceiling height
head room, walkways, or doorways.

Cut square, ream, remove burrs, and draw up tight.

Independently support conduit at 8 ft [2.4 M] on centers. Do not use
other supports, i.e., suspended ceilings, suspended ceiling
supporting members, lighting fixtures, conduits, mechanical piping,
or mechanical ducts.

7. Support within 12 in [300 mm] of changes of direction, and within 12
in [300 mm] of each enclosure to which connected.

8. Close ends of empty conduit with plugs or caps at the rough-in stage
until wires are pulled in, to prevent entry of debris.

9. Conduit installations under fume and vent hoods are prohibited.

10. Secure conduits to cabinets, junction boxes, pull-boxes, and outlet
boxes with bonding type locknuts. For rigid and IMC conduit
installations, provide a locknut on the inside of the enclosure, made
up wrench tight. Do not make conduit connections to junction box

covers.
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11. Conduit bodies shall only be used for changes in direction, and shall

not contain splices.

D. Conduit Bends:

1
2

3.

Make bends with standard conduit bending machines.
Conduit hickey may be used for slight offsets and for straightening
stubbed out conduits.

Bending of conduits with a pipe tee or vise is prohibited.

E. Layout and Homeruns:

1,

Install conduit with wiring, including homeruns, as shown on
drawings.

Deviations: Make only where necessary to avoid interferences and only
after drawings showing the proposed deviations have been submitted

approved by the COTR.

3.3 CONCEALED WORK INSTALLATION

A,

In Concrete:

L

Conduit: Rigid steel, IMC, or EMT. Do not install EMT in concrete
slabs that are in contact with soil, gravel, or vapor barriers.
Align and run conduit in direct lines.

Install conduit through concrete beams only:

a. Where shown on the structural drawings.

b. As approved by the COTR prior to construction, and after submittal
of drawing showing location, size, and position of each
penetration.

Installation of conduit in concrete that is less than 3 in [75 mm]

thick is prohibited.

a. Conduit outside diameter larger than one-third of the slab
thickness is prohibited.

b. Space between conduits in slabs: Approximately six conduit
diameters apart, and one conduit diameter at conduit crossings.

¢. Install conduits approximately in the center of the slab so that
there will be a minimum of 0.75 in [19 mm] of concrete around the
conduits.

Make couplings and connections watertight. Use thread compounds that

are UL approved conductive type to ensure low resistance ground

continuity through the conduits. Tightening setscrews with pliers is

prohibited.

B. Above Furred or Suspended Ceilings and in Walls:

1.

Conduit for conductors 600 V and below: Rigid steel, IMC, or EMT.
Mixing different types of conduits indiscriminately in the same

system is prohibited.
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2. Align and run conduit parallel or perpendicular to the building
lines.

3. Connect recessed lighting fixtures to conduit runs with maximum 6 ft
[1.8 M] of flexible metal conduit extending from a junction box to
the fixture.

4. Tightening setscrews with pliers is prohibited.

3.4 EXPOSED WORK INSTALLATION

A.

F.

Unless otherwise indicated on the drawings, exposed conduit is only
permitted in mechanical and electrical rooms.

Conduit for Conductors 600 V and Below: Rigid steel, IMC, or EMT. Mixing
different types of conduits indiscriminately in the system is
prohibited.

Align and run conduit parallel or perpendicular to the building lines.
Install horizontal runs close to the ceiling or beams and secure with
conduit straps.

Support horizontal or vertical runs at not over 8 ft [2.4 M] intervals.

Surface metal raceways: Use only where shown.

3.5 WET OR DAMP LOCATIONS

A.
B

Unless otherwise shown, use conduits of rigid steel or IMC.

Provide sealing fittings to prevent passage of water vapor where
conduits pass from warm to cold locations, i.e., refrigerated spaces,
constant-temperature rooms, air-conditioned spaces, building exterior
walls, roofs, or similar spaces.

Unless otherwise shown, use rigid steel or IMC conduit within 5 ft [1.5
M] of the exterior and below concrete building slabs in contact with
soil, gravel, or vapor barriers. Conduit shall be half-lapped with 10
mil PVC tape before installation. After installation, completely recoat

or retape any damaged areas of coating.

3.6 EXPANSION JOINTS

A

Conduits 3 in [75 mm] and larger that are secured to the building
structure on opposite sides of a building expansion joint require
expansion and deflection couplings. Install the couplings in accordance
with the manufacturer's recommendations.

Provide conduits smaller than 3 in [75 mm] with junction boxes on both
sides of the expansion joint. Connect conduits to junction boxes with
sufficient slack of flexible conduit to produce 5 in [125 mm] vertical
drop midway between the ends. Flexible conduit shall have a bonding
jumper installed. In lieu of this flexible conduit, expansion and
deflection couplings as specified above for conduits 15 in [375 mm] and
larger are acceptable.

Install expansion and deflection couplings where shown.
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3.7 CONDUIT SUPPORTS, INSTALLATION

A. Safe working load shall not exceed one-quarter of proof test load of
fastening devices.

B. Use pipe straps or individual conduit hangers for supporting individual
conduits.

C. Support multiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a load equal to or greater than the sum of
the weights of the conduits, wires, hanger itself, and 200 lbs [90 kg].
Attach each conduit with U-bolts or other approved fasteners.

D. Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and similar items.

E. Fasteners and Supports in Solid Masonry and Concrete:

1. New Construction: Use steel or malleable iron concrete inserts set in
place prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than 0.25 in [6 mm] bolt size and
not less than 1.125 in [28 mm] embedment.
b. Power set fasteners not less than 0.25 in [6 mm] diameter with
depth of penetration not less than 3 in [75 mm].
¢. Use vibration and shock-resistant anchors and fasteners for
attaching to concrete ceilings.
e. Hollow Masonry: Toggle bolts.

F. Bolts supported only by plaster or gypsum wallboard are not acceptable.
Metal Structures: Use machine screw fasteners or other devices
specifically designed and approved for the application.

H. Attachment by wood plugs, rawl plug, plastic, lead or soft metal
anchors, or wood blocking and bolts supported only by plaster is
prohibited.

I. Chain, wire, or perforated strap shall not be used to support or fasten
conduit.

J. Spring steel type supports or fasteners are prohibited for all uses
except horizontal and vertical supports/fasteners within walls.

K. Vertical Supports: Vertical conduit runs shall have riser clamps and
supports in accordance with the NEC and as shown. Provide supports for
cable and wire with fittings that include internal wedges and retaining
collars.

3.8 BOX INSTALLATION
A. Boxes for Concealed Conduits:
1. Flush-mounted.
2. Provide raised covers for boxes to suit the wall or ceiling,

construction, and finish.
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In addition to boxes shown, install additional boxes where needed to
prevent damage to cables and wires during pulling-in operations.

Remove only knockouts as required and plug unused openings. Use threaded
plugs for cast metal boxes and snap-in metal covers for sheet metal
boxes.

Outlet boxes mounted back-to-back in the same wall are prohibited. A
minimum 24 in [600 mm] center-to-center lateral spacing shall be
maintained between boxes.

Minimum size of outlet boxes for ground fault interrupter (GFI)
receptacles is 4 in [100 mm] square x 2.125 in [55 mm] deep, with device
covers for the wall material and thickness involved.

Stencil or install phenolic nameplates on covers of the boxes identified
on riser diagrams; for example "SIG-FA JB No. 1."

On all branch circuit junction box covers, identify the circuits with

black marker.
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SECTION 28 23 00
VIDEO SURVEILLANCE
PART 1 - GENERAL
1.1 DESCRIPTION

A. Provide and install a complete Video Surveillance System, which is
identified as the Closed Circuit Television System hereinafter referred
to as the CCTV System as specified in this section.

1.2 RELATED WORK

A. For firestopping application and use, Section 07 84 00, FIRESTOPPING.

B. For power cables, Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER
CONDUCTORS AND CABLES (600 VOLTS AND BELOW) .

C. For grounding of equipment, Section 26 05 26, GROUNDING AND BONDING FOR
ELECTRICAL SYSTEMS.

D. For infrastructure, Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL
SYSTEMS.

E. For General Requirements, Section 01 00 00, GENERAL REQUIREMENTS.

1.3 QUALITY ASSURANCE '

A. The Contractor shall be responsible for providing, installing, and the
operation of the CCTV System as shown. The Contractor shall also
provide certification as required.

B. The security system shall be installed and tested to ensure all
components are fully compatible as a system and can be integrated with
all associated security subsystems, whether the security system is
stand-alone or a part of a complete Information Technology (IT)
computer network.

C. The Contractor or security sub-contractor shall be a licensed security
Contractor as required within the state or jurisdiction of where the
installation work is being conducted.

1.4 SUBMITTALS

A. Submit below items in conjunction with Specification Sections 01 33 23,
Shop Drawings, Product Data, and Samples.

B. Provide certificates of compliance with Section 1.3, Quality Assurance.

C. Provide a pre-installation and as-built design package in both
electronic format and on paper, minimum size 1220 x 1220 millimeters
(48 x 48 inches); drawing submittals shall be per the established
project schedule.

D. Pre-installation design and as-built packages shall include, but not be

limited to:

VIDEO SURVEILLANCE
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Index Sheet that shall:

a.

Define each page of the design package to include facility name,

building name, floor, and sheet number.

Provide a list of all security abbreviations and symbols.

Reference all general notes that are utilized within the design

package.

Specification and scope of work pages for all security systems

that are applicable to the design package that will:

1) Outline all general and job specific work required within the
design package.

2) Provide a device identification table outlining device
Identification (ID) and use for all security systems equipment

utilized in the design package.

Drawing sheets that will be plotted on the individual floor plans or

site plans shall:

a.

b.

Include a title block as defined above.

Define the drawings scale in both standard and metric
measurements.

Provide device identification and location.

Address all signal and power conduit runs and sizes that are
associated with the design of the electronic security system and
other security elements (e.g., barriers, etc.).

Identify all pull box and conduit locations, sizes, and fill
capacities.

Address all general and drawing specific notes for a particular

drawing sheet.

A riser drawing for each applicable security subsystem shall:

Indicate the sequence of operation.
Relationship of integrated components on one diagram.
Include the number, size, identification, and maximum lengths of

interconnecting wires.

A system drawing for each applicable security system shall:

a.

Identify how all equipment within the system, from main panel to
device, shall be laid out and connected.

Provide full detail of all system components wiring from point-
to-point.

Identify wire types utilized for connection, interconnection with

associate security subsystems.

VIDEO SURVEILLANCE
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d. Show device locations that correspond to the floor plans.

e. All general and drawing specific notes shall be included with the

system drawings.
5. A schedule for all of the applicable security subsystems shall be
included. All schedules shall provide the following information:

a. Device ID.

b. Device Location (e.g. site, building, floor, room number,
location, and description).

c. Mounting type (e.g. flush, wall, surface, etc.).

d. Power supply or circuit breaker and power panel number.

e. In addition, for the CCTV Systems, provide the camera ID, camera
type (e.g. fixed or pan/tilt/zoom (P/T/Z), lens type (e.g. for
fixed cameras only) and housing model number.

6. Detail and elevation drawings for all devices that define how they
were installed and mounted.

Pre-installation design packages shall be reviewed by the Contractor

along with a VA representative to ensure all work has been clearly

defined and completed. All reviews shall be conducted in accordance

with the project schedule. There shall be four (4) stages to the review

process:
1. 35 percent

2. 65 percent

3. 90 percent

4. 100 percent

Provide manufacturer security system product cut-sheets. Submit for
approval at least 30 days prior to commencement of formal testing, a
Security System Operational Test Plan. Include procedures for
operational testing of each component and security subsystem, to
include performance of an integrated system test.

Submit manufacture’s certification of Underwriters Laboratories, Inc.
(UL) listing as specified. Provide all maintenance and operating
manuals per the VA General Requirements, Section 01 00 00, GENERAL
REQUIREMENTS.

1.5 APPLICABLE PUBLICATIONS

A.

The publications listed below (including amendments, addenda,

revisions, supplement, and errata) form a part of this specification to

the extent referenced. The publications are referenced in the text by

the basic designation only.

VIDEO SURVEILLANCE
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B. American National Standards Institute (ANSI)/Electronic Industries

Alliance (EIA):

S30=09% 5 55 % 4 5 b assime e Electrical Performance Standards for CCTV
Cameras

FIBRETE: « 5 v 5 4 v s Electrical Performance Standards for CCTV
Monitors

C. Institute of Electrical and Electronics Engineers (IEEE):

C62.41-02. ... iiiiinnnn. IEEE Recommended Practice on Surge Voltages in
Low-Voltage AC Power Circuits
BOZ .38 E-085 5 5 5 s Power over Ethernet Standard
D. National Electrical Contractors Association (NECA):
F03=2005% « s 5 5 5 wa s aes Installing Closed Circuit Television (CCTV)
Systems
E. National Fire Protection Association (NFPA):
70-08. . i ittt Article 780-National Electrical Code

F. Federal Information Processing Standard (FIPS):

YA0-2-02: 55 2 5 5 # SaaToTiEs Security Requirements for Cryptographic Modules

G. Underwriters Laboratories, Inc. (UL):

DBB06 s 3 5 ¢ 5 5 5 3§ 5 ST Standard for Surveillance Camera Units
FORE=0D s v v 5 6 5 6 5 5 s Standard for Surveillance Closed Circuit
Television Equipment

1.6 WARRANTY OF CONSTRUCTION.
Warrant CCTV System work subject to FAR clause 52.246-21, Warranty of
Construction.

PART 2 - PRODUCTS

2.1 EQUIPMENT AND MATERIALS

A. All equipment associated within the CCTV System shall be UL 3004
compliant and rated for continuous operation. Environmental conditions
(i.e. temperature, humidity, wind, and seismic activity) shall be taken
under consideration at each facility and site location prior to
installation of the equipment.

B. All equipment shall operate on a 120 or 208 volts alternating current
(VAC); 50 Hz or 60 Hz AC power system unless documented otherwise in
subsequent sections listed within this specification. All equipment
shall have a back-up source of power that will provide a minimum of 96
hours of run time in the event of a loss of primary power to the

facility.

VIDEQO SURVEILLANCE
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C. The system shall be designed, installed, and programmed in a manner
that will allow for easy of operation, programming, servicing,
maintenance, testing, and upgrading of the system.

D. All eguipment and materials for the system will be compatible to ensure
correct operation.

2.2 EQUIPMENT ITEMS

CCTV system shall meet following requirements:

B. All Cameras will be EIA 330 and UL 983 compliant as well as:

1. Will be charge coupled device (CCD) cameras and shall conform to
National Television System Committee (NTSC) formatting.

2. Fixed cameras shall be color and the primary choice for monitoring
following the activities described below. Pan/Tilt/Zoom (P/T/Z)
cameras shall be color and are to be utilized to compliment the
fixed cameras.

3. Shall be powered by either 12 volts direct current (VDC) or 24 VAC.
Power supplies shall be Class 2 and UL compliant and have a back-up
power source to ensure cameras are still operational in the event of
loss of primary power to the CCTV System.

4. Shall be rated for continuous operation under the following
environmental conditions:

a. Ambient temperatures of minus 10 degrees C to 55 degrees C
utilizing equipment that will provide automatic heating and
cooling.

b. Humidity, wind gusts, ice loading, and seismic conditions
specified or encountered for locations where CCTV cameras will be
utilized.

5. Will be home run to a monitoring and recording device via a
controlling device such as a matrix switcher or network server and
monitored on a 24 hour basis at a designated Access Control System
and Database Management location.

6. Each function and activity shall be addressed within the system by a
unique twenty (20) character user defined name. The use of codes or
mnemonics identifying the CCTV action shall not be accepted.

7. Shall come with built-in video motion detection that shall
automatically monitor and process information from each camera. The
camera motion detection shall detect motion within the camera's
field of view and provide automatic visual, remote alarms, and

motion-artifacts as a result of detected motion as follows:

VIDEO SURVEILLANCE
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a. Motion-detection settings shall include adjustable object size
and velocity, as well as a selectable detection area of 132 zones
in a twelve (12) x eleven (11) grid.

b. Sensors shall accept video signals from CCTV cameras and when
synchronizing is required, it shall be in composite
synchronization.

¢. Sensor processors shall detect motion by digitizing multiple
pixels within each video scene and by comparing the gray scale of
the pixels to a previously stored reference. The number of pixels
digitized depends on the application. The designer of the system
shall consider cost effectiveness as a factor since digitizing a
large number of pixels could increase cost dramatically with
little additional actual detection capability for a specific
application.

d. An alarm shall be initiated when the comparison varies by six (6)
percent or more.

Appropriate signage shall be designed, provided, and posted that

notifies people that an area is under camera surveillance.

Dummy or fake cameras will not be utilized at any time.

. Shall be programmed to digitally flip from color to black and white

at dusk and vise versa at dawn.

Will be fitted with auto-iris lenses to ensure the image is
maintained in low light.

Lightning protection shall be IEEE C62.41 compliant and provided for
all cameras. Either surge protectors or a lightning grid may be
utilized. Ensure all lightning protection equipment is compliant
with Article 780 of the National Electrical Code (NEC). The use of
Fuses and Circuit Breakers as a means of lightning protection shall
not be allowed.

If using the camera as part of a CCTV network a video encoder shall
be used to convert the signal from National Television System(s)
Committee (NTSC) to Moving Picture Experts Group (MPEG) format.
P/T/Z cameras shall be utilized in a manner that they compliment
fixed cameras and shall not be used as a primary means of monitoring
activity.

Fixed Color Cameras Technical Characteristics:

Imaging Device 1/3-inch interline transfer CCD

Picture Elements NTSC 510 (H) x 492 (V)

VIDEO SURVEILLANCE
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Scanning System NTSC 525 lines, 21 interlace
Synchronization System AC line lock/internal
Horizontal Resolution 330 TV lines
Iris Control Selectable on/off
Electronic Shutter Range NTSC 1/60-1/100,000 second
Auto Iris Lens Type DC/video drive (auto sensing)
Minimum Illumination 0.6 lux
Signal to Noise Ratio >50 dB
Automatic Gain Control On/off switchable
Backlight Compensation On/off switchable
Auto White Balance On/off switchable
Video Output 1 Vp-p, 75 ohms
Power Consumption Less than 5 watts
Video Connector BNC
Lens Mount C/CS mount (adjustable)
16. P/T/Z Cameras Technical Characteristics:
Effective Pixels 768 (H) x 494 (V)
Scanning Area 1/4-type CCD
Synchronization Internal/Line-lock/Multiplexed
Vertical Drive (VD2)
Video Output 1.0 v[p-p] NTSC composite/75 ohm
H. Resolution 570-1line at B/W, or 480-line at color
imaging
Signal-to-noise Ratio 50dB (AGC off, weight on)
Super Dynamic II 64 times (36dB) (selectable on/off)
Minimum Illumination 0.06 1x (0.006 fc) at B/W, 1 1x(0.1
fe)
Zoom Speed Approx. 2.1s (TELE/WIDE) in sequence
mode
Focus Speed Approx. 2s (FAR/NEAR) in sequence
mode
Iris Automatic (Open/Close is
possible) /manual
Maximum Aperture Ratio 1:1.6 (Wide) ~ 3.0 (Tele)
Focal Length 3.79 ~ 83.4 mm
Angular Field of View H 2.6° ~ 51.7° V 2.0° ~ 39,9°
Electronic Shutter 1/60 (off), 1/100, 1/250, 1/500,

VIDEO SURVEILLANCE
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1/1,000, 1/2,000, 1/4,000,

1/10,000 s
Zoom Ratio Optical 22x w/10x electronic zoom
Iris Range F1.6 ~ 64, Close
Panning Range 360° endless
Panning Speed Manual: Approx. 0.1°/s ~ 120°/s 16
steps
Tilting Range 0 ~ 90° (Digital Flip off), 0 ~180°
(Digital Flip on)
Tilting Speed Manual: Approx. 0.1°/s ~ 120°/s. 16
steps
Pan/Tilt Manual/Sequential position/Auto Pan
Controls Pan/Tilt, Lens, 64 Preset Positions,

Home Position

Video Connector BNC

Controller I/F Multiplex-coaxial

17. Power over Ethernet (PoE) Cameras

a.

Shall be IEEE 802.3af compliant only be utilized as part of a
CCTV Network and should not be integrated with standard analog or
digital CCTV System equipment.

Shall be utilized for interior and exterior purposes.

A Category (CAT)-VI cable will be the primary source for carrying

signals up to 100 m (300 ft.) from a switch hub or network

server. If any camera is installed greater than 100 m (300 ft.)
from the controlling device then the following will be required:

1) A local or remote 12 VDC or 24 VAC power source will be
required from a Class 2, UL compliant power supply.

2) A signal converter will be required to convert from a CAT-VI
cable over to a fiber optic or standard signal cable. The
signal will need to be converted back to a CAT-VII cable at
the controlling device using a signal converter card.

Shall: '

1) Be routed to a controlling device via a network switcher or
direct connection to a network server.

2) Be of hybrid design with both an Internet Protocol (IP) output
and a monitor video output which produces a picture equivalent

to an analog camera, and allows simultaneous output of both.
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3) Provide at a minimum 200,000 effective pixels with built-in
complementary color filter for accurate color with no image
lag or distortion.

4) Be a programmable IP address that allows for installation of
multiple units in the same Local Area Network (LAN)
environment.

5) Incorporate a minimum of Transmission Control Protocol
(TCP) /IP, User Datagram Protocol (UDP), Hypertext Transfer
Protocol (HTTP), File Transfer Protocol (FTP), Internet
Control Message Protocol (ICMPO, Address Resolution Protocol
(ARP) , Real-Time Transport Protocol (RTP), Dynamic Host
Configuration Protocol (DHCP), Network Time Protocol (NTP),
Simple Mail Transfer Protocol (SMTP), Internet Group
Management Protocol (IGMP), and Differentiated Service Code
Point (DSCP) protocols for various network applications.

e. Technical Characteristics:

Video Standards MPEG-4; M-JPEG

Video Data Rate 9.6 Kbps - 6 Mbps Constant &
variable

Image Resolution 768x494 (NTSC)

Video Resolution 704 x 576/480 (4CIF: 25/30 IPS)

704 x 288/240 (2CIF: 25/30 IPS)
352 x 288/240 (CIF: 25/30 IPS)
176 x 144/120 (QCIF: 25/30 IPS)

Select Frame Rate 1-25/30 IPS
(PAL/NTSC) ; Field/frame based
coding
Network Protocols RTP, Telnet, UDP, TCP, IP, HTTP,
IGMP, ICMP
Software Update Flash ROM, remote programmable
Configuration Via web browser, built-in web
server interfaces
Video Out 1x Analog composite: NTSC or PAL;
BNC connector 75 Ohm
Sensitivity 1 0.65 lux (color) 0.26 lux
(NightSense)
Minimum Illumination 0.30 lux (color)0.12

lux (NightSense)

Video Signal-to-Noise 50 dB
Ratio
Video Signal Gain 21 dB, (max) Electronic Shutter

VIDEO SURVEILLANCE
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Automatic, up to 1/150000 sec.

(NTSC)

Alarm In

Automatic sensing (2500 - 9000 K)

Input Voltage

PoE:

+5 V nominal,

VDC max VDC:
VAC:
IEEE 802.3af compilant

+40
11-36 V (700 mA)
12-28 V (700 mA)

Shall be utilized in a manner that provides maximum coverage of

the area being monitored by the camera. The lenses shall:

1.

2
3
4.
5

O

Be 1/3” to fit CCD fixed camera.

Be all glass with coated optics.

Have mounts that are compatible with the camera selected.

Be packaged and supplied with the camera.

Have a maximum f-stop of £/1.3 for fixed lenses,

and a maximum f-

stop of £/1.6 for variable focus lenses.

Be equipped with an auto-iris mechanism.

Have sufficient circle of illumination to cover the image sensor

evenly.

Not be used on a camera with an image format larger than the lens is

designed to cover.

Be provided with pre-set capability.

Two types of lenses shall be utilized for both interior and exterior

fixed cameras:

L.
2.

Manual Variable Focus

Auto Iris Fixed

Manual Variable Focus:

L

Shall be utilized in large areas that are being monitored by the

camera. Examples of this are perimeter fence lines, vehicle entry

points, parking areas, etc.

Shall allow for setting virtually any angle of field, which

maximizes surveillance effects.

Technical Characteristics:

Image format

1/3 inch

Focal length

5-50mm

Iris range

Fl.4 to close

Focus range

1m (3.3 ft)

Back focus distance

10.05 mm (0.4 in)

Angle view Wide (1/3 in)

53.4 x 40.1

VIDEO SURVEILLANCE
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Angle view Tele (1/3 in) 5.3 x 4.1
Iris control manual
Focus ctrl manual
Zoom ctrl manual

F. Auto Iris Fixed

05-10

1. Shall be utilized in areas where a small specific point of reference

is to be monitored. Examples of this are doorways,

2. To determine the exact size of the fixed lens required,

elevators,

ete.

complete a

focal length calculation using either a focal length calculator or a

focal length chart provided by the product manufacturer.

3., Technical Characteristics:

Image format 1/3 inch 1/3 inch 1/3 inch
Focal length 2.8 mm 4 mm 8 mm
Iris range Fl1.2 - 200 F1.2 - 200 Fl1.2 - 200
Min. Object 0.3 m (1 ft) 0.3 m (1 £t) 0.3 m (1 ft)
Lens mount CS-mount CS-mount CS-mount
Angle of view 94 X 72 64 X 49 33 x 25
Focus control Manual Manual manual

G. Video Display Equipment

Will consist of color monitors and shall be EIA 375A compliant.
Shall be able to display analog, digital, and other images in either
NTSC or MPEG format associated with the operation of the Security

a. Have front panel controls that provide for power on/off,
horizontal and vertical hold, brightness, and contrast.

either directly or indirectly.

¢. Have the capabilities to observe and program the CCTV System.

Be installed in a manner that they cannot be witnessed by the

1.
P
Management System (SMS).
3. Shall:
b. Accept multiple inputs,
general public.
4. Color Video Monitors Technical Characteristics:

Sync Format PAL/NTSC
Display Tube 90° deflection angle
Horizontal Resolution 250 TVL minimum, 300 TVL

typical

VIDEQC SURVEILLANCE
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Video Input

1.0 Vp-p, 75 Ohm

Front Panel Controls

Volume, Contrast, Brightness,
Color

Connectors

BNC

Liguid Crystal Display (LCD)

a. Technical Characteristics:

Flat Panel Display Monitor

Sync Format PAL/NTSC
LCD Panel TFT LCD
Resolution 1280 x 1024 pixels; 500 TV

Contrast Ratio (CR)

500:1

Viewing Angle

140° horizontal, 130° wvertical

Video Input

(CVBS) 1.0 Vp-p (0.5-1.5 Vp-p),
75 Ohm Y/C (S-video) 0.7 Vp-p,

0.3 Vp-p, 75 Ohm
Video 1 Composite video two (2) BNC (1
in, 1 out)
Video 2 Composite video two (2) BNC (1

05-10

in, 1 out)

Y/C (S-video) two (2) mini-dins,

1 out)

4-pin (1 in,

H. Camera Housings and Mounts:

L

This section pertains to all interior and exterior housings, domes,

and applicable wall, ceiling, corner, pole, and rooftop mounts
associated with the housing. Housings and mounts shall be specified
in accordance to the type of cameras used.

All cameras and lenses shall be enclosed in a tamper resistant
housing. Any additional mounting hardware required to install the
camera housing at its specified location shall be provided along
with the housing.

The camera and lens contained inside the housing shall be installed
on a camera mount. All additional mounting hardware required to
install the camera housing at its specified location shall be
provided along with the housing.

Shall be manufactured in a manner that are capable of supporting a
maximum of three (3) cameras with housings, and meet environmental
requirements for the geographical area the camera support equipment

is being installed on or within.

VIDEO SURVEILLANCE
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5. Environmentally Sealed

a.

Shall:

1) Be designed in manner that it provides a condensation free
environment for correct camera operation.

2) Operate in a 100 percent condensing humidity atmosphere.

3) Be constructed in a manner that:

a) Has a fill valve to allow for the introduction of nitrogen
into the housing to eliminate existing atmospheric air and
pressurize the housing to create moisture free conditions.

b) Has an overpressure valve to prevent damage to the housing
in the event of over pressurization.

c) Is equipped with a humidity indicator that is visible to
the eye to ensure correct atmospheric conditions at all
times.

d) The leak rate of the housing is not to be greater than
13.8kPa or 2 pounds per square inch at sea level within a
90 day period.

e) It shall contain camera mounts or supports as needed to
allow for correct positioning of the camera and lens.

f) The housing and sunshield are to be white in color.

All electrical and signal cables required for correct operations
shall be supplied in a hardened carrier system from the
controller to the camera.

The mounting bracket shall be adjustable to allow for the housing
weight of the camera and the housing unit it is placed in.
Accessibility to the camera and mounts shall be taken into

consideration for maintenance and service purposes.

6. Indoor Mounts

a.

Ceiling Mounts:

1) This enclosure and mount shall be installed in a finished or
suspended ceiling.

2) The enclosure and mount shall be fastened to the finished
ceiling, and shall not depend on the ceiling tile grid for
complete support.

3) Suspended ceiling mounts shall be low preofile, and shall be
suitable for replacement of 610mm x 610mm (2 foot by 2 foot)
ceiling tiles.

Wall Mounts:

VIDEO SURVEILLANCE
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1) The enclosure shall be installed in manner that it matches the
existing décor and placed at a height that it will be
unobtrusive, unable to cause personal harm, and prevents
tampering and vandalism.

2) The mount shall contain a manual pan/tilt head that will
provide 360 degrees of horizontal and vertical positioning
from a horizontal position, and has a locking bar or screw to
maintain its fixed position once it has been adjusted.

Interior Domes

a. The interior dome shall be a pendant mount, pole mount, ceiling
mount, surface mount, or corner mounted eguipment.

b. The lower portion of the dome that provides camera viewing shall
be made of black opagque acrylic and shall have a light
attenuation factor of no more that 1 f-stop.

c. The housing shall be equipped with integral pan/tilt capabilities
complete with wiring, wiring harness, connectors,
receiver/driver, pan/tilt control system, pre-position cards, or
any other hardware and equipment as needed to fully provide a
fully functional pan/tilt dome.

d. The pan/tilt mechanism shall be:

1) Constructed of heavy duty bearings and hardened steel gears.

2) Permanently lubricated to ensure smooth and consistent
movement of all parts throughout the life of the product.

3) Equipped with motors that are thermally or impedance protected
against overload damage.

e. Pan movements shall be 360 degrees and tilt movement shall no be
less than +/- 90 degrees.

f. Pan speed shall be a minimum of 10 degrees per second.

Exterior Domes

a. The exterior dome shall meet all requirements outlined in the
interior dome paragraph above.

b. The housing shall be constructed to be dust and water tight, and
fully operational in 100 percent condensing humidity.

Exterior Wall Mounts

a. Shall have an adjustable head for mounting the camera.

b. Shall be constructed of aluminum, stainless steel, or steel with

a corrosion-resistant finish.

VIDEO SURVEILLANCE
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¢. The head shall be adjustable for not less than plus and minus 90
degrees of pan, and not less than plus and minus 45 degrees of
tilt. If the bracket is to be used in conjunction with a
pan/tilt, the bracket shall be supplied without the adjustable
mounting head, and shall have a bolt-hole pattern to match the
pan/tilt base.

d. Shall be installed at a height that allows for maximum coverage

of the area being monitored.

10. Explosion Proof Housing

a. This housing shall meet or exceed all requirements of NEMA four
(4) standards for hazardous locations.
b. It shall be supplied with the mounting brackets for the specified

camera and lens.

I. Controlling Equipment

..

B

Shall be utilized to call up, operate, and program all cameras
associated CCTV System components.
Will have the ability to operate the cameras locally and remotely.
A matrix switcher or a network server shall be utilized as the CCTV
System controller.
The controller shall be able to fit into a standard 47.5 cm (19
inch) equipment rack.
Control and programming keyboards shall be provided with its own
type of switcher. All keyboards shall:
a. Be located at each monitoring station.
b. Be addressable for programming purposes.

Provide interface between the operator and the CCTV System.
d. Provide full control and programming of the switcher.
e. Have the minimum following controls:

1) programming

2) switching

3) lens function

4) P/T/Z

5) environmental housing

6) annotation
Matrix Switcher: The matrix switcher shall meet the following
minimum requirements:
a. Take multiple camera inputs and route them to multiple monitoring

stations.

VIDEO SURVEILLANCE
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Allow for centralized user management controlling configurations.
Provide live viewing of all cameras.

Provide P/T/Z, focus, and iris control of all unitized cameras.
Be expandable to allow for the addition of multiple cameras and
monitoring stations over the life of the system visual
identification system by utilizing input and output video and
controller cards.

Input cards shall allow for the addition of a minimum of four (4)
camera inputs per card.

Output cards shall allow for the addition of a minimum of eight
(8) outputs per card.

Have the ability to be programmed either locally or remotely.
Remotely operate multiple cameras from multiple stations.

Be able to fully interface with a digital video recorder (DVR)
for recording of all events.

Utilize RS-232 or fiber optic connections for integration with
the SMS computer station via a remote port on a network hub.
shall have an alarm interface that is compatible with all
associated security subsystems. Alarm inputs shall be via either
a relay or an EIA ANSI/EIA/TIA-232-F interface. The interface
shall allow for a minimum of 24 alarm inputs and 12 alarm
outputs.

The switcher response time to an alarm input shall not be less
than 200 milliseconds from the time an alarm is sensed until a
picture is displayed on a monitor.

The switcher shall have a built in buffer to allow for back-log
of alarms. These alarms shall be viewable by an operator.

Be addressable in the event multiple matrix switchers are
connected to the SMS.

Be configured, i.e. camera names, monitor names, sequences,
alarms and alarm actions, etc. utilizing the configuration
program and tools provided by the matrix manufacturer.

The matrix switcher shall meet the following minimum input/output

requirements:
Camera inputs 16
Video outputs 4
Keyboard/Controller Outputs 4

VIDEO SURVEILLANCE
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323

Alarm inputs

The matrix switcher will have the following components and

technical characteristics:

1) Main Unit:

Functions

Monitor control Camera selection, tour
seqguence, group seguence, group preset, 0SD
display, Camera/Receiver control via coaxial or
RS-485 cable communication, Recorder control

Alarm control

Alarm event, Alarm Acknowledge, Alarm reset,
Alarm suspension, Alarm History Display, Timer
event, and Camera event

RS-485
(Camera) Port

6-conductor modular jack x 12 (2- wire or 4-
wire communication, With termination switches
(MODE 1 to 4))

Extension Port

6-conductor modular jack x 2 (With a (EXTENSION
1 IN, OUT) termination switch (TERM: ON, OFF))

Extension Port

37-pin D-sub connector x 2 (EXTENSION IN 2 or 3)

Extension Port

37-pin D-sub connector x 2 (EXTENSION OUT 2 or
3)

2) Input Board:

Camera Input

1V [P-P]/75 Ohm (BNC), composite video signal
0.5 V [P- P]/75 Ohm data signal and 2.5 V [P-
P]1 /75 Ohm (25 pin D sub connector x 4)

Alarm Input

N.0O. (Normally Open contact) or N.C. (Normally
Close contact) selectable x 32 (37 pin D sub
connector)

3) Output Board:

Monitor Output

1 VvV [P-P]/75 Ohm (BNC)

Alarm Output

Open collector output x 32, Max. 24 VDC, 100 mA

Extension Port

6-conductor modular jack x 2

Serial Port

9-pin D-sub connector x 2

6. Network Server

a.

Allow for the transmission of live video,

data, and audio over

either an existing Ethernet network or a dedicated security

system network, requiring an IP address or Internet Explorer 5.5

or higher, or shall work as an analog-to-Ethernet “bridge”

controlling matrices, multiplexers, and pan/tilt/zoom cameras.

VIDEO SURVEILLANCE
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The network shall operate in a box-to-box configuration allowing
for encoded video to be decoded and displayed on an analog
monitor.

If a CCTV System network is going to be utilized as the primary

means of monitoring, operating, and recording cameras then the

following equipment shall be required as part of the system:

1) System Server

2) Computer Workstation

3) Recording Device

4) Encoder/Decoder

5) Monitor

6) Hub/Switch

7) Router

8) Encryptor

Shall provide overall control, programming, monitoring, and

recording of all cameras and associated devices within the CCTV

System.

All equipment on the network shall be IP addressable.

The CCTV System network shall meet or exceed the following design

and performance specifications:

1) Two MPEG-4 video streams for a total of 40 images per second
will be provided.

2) PC Software that manages the installation and maintenance of
all hardware transmitters and receivers on the network shall
be provided.

3) Video Source that supports any NTSC video source to the
computer network shall be addressed.

4) Receivers that could be used to display the video on a
standard analog NTSC or PAL monitor will be addressed.

The system shall support the following network protocols:

1) Internet connections: RTP, Real Time Control Protocol (RTCP),
UDP, IP, TCP, ICMP, HTTP, Simple Network Management Protocol
(SNMP) , IGMP, DHCP, and ARP. '

2) Video Display: MPEG-4, M-JPEG in server push mode only.

3) Have the ability to adjust bandwidth, image quality and image
rate.

4) Support image sizes of either 704 x 576 pixels or 352 x 288

pixels.
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5) Have an audio coding format of G.711 or G.728.

6) Provide a video frame rate of at least 30 images per second.

7) Support LAN Interface Ethernet 10/100BaseT and be auto
sensing.

8) Have a LAN Data Rate of 9.6 Kbps to 5.0 Mbps.

9) Utilize data interface RS-232/RS-422/RS-485.

All connections within the system shall be via CAT-VI cable and

RJ-45 jacks. If analog equipment is used as part of the system,

then either an encoder or a decoder will be utilized to convert

the analog signal to a digital one.

The CCTV network system shall conform to all VA agency wide

security standards for administrator and operator use.

Server Technical Characteristics:

Hardware

Personal Computer

CPU

Pentium IV, 3.0 GHz or better

Hard Disk Interface

IDE or better

RAM

256 MB

0s

Windows XP Home/XP Professional

Graphic Card

NVIDIA GeForce 6600
NVIDIA Quadro FX 1400 ATT
RADEON X600/X800 or better

Ethernet Card

100 Mb

Software

DirectX 9.0c

Free Memory

120 MB

Network Switch Technical Characteristics

Protocol and IEEE802.3
standard IEEE802.3u
IEEE802.3ab
Ports 24 10/100/1000M auto-negotiation RJ-

45 ports with auto MDI/MDI-X

Network media

Cat 5 UTP for 1,000Mbps Cat 3 UTP

for 10Mbps

Transmission method

store-and-forward

LED

indicator power, act/link, speed

Router Technical Characteristics

IEEE 802.3, 802.3u
10Base-T Ethernet (WAN)
100Base-T Ethernet (LAN)

Network Standards
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IEEE 802.3x Flow Control
TEEE802.1lp Priority Queue
ANS/IEEE 802.3 NWay auto-negotiation

Protocol

CSMA/CD, TCP, IP, UDP, PPPOE, AND
DHCP (client and server)

VPN Supported

PPTP, IPSec pass-through

Management Browser
Ports 4 x 10/100Base-T Auto sensing RJ45
ports, and an auto uplink RJ45port (s)
1 x 10Base-T RJ45 port, WAN
LEDs Power, WAN Activity, LAN Link

(10/100), LAN Activity

Encryptor Technical Characteristics:

Cryptography

Standard - Triple DES 168-bit (ANSI
9.52) Rijndael - AES (128, 192, 256)

Performance

Throughput (end-to-end) @ 100 Mbps
line speed: >188 Mbps full duplex
(large frames) »200 kfps full duplex
(small frames) Latency (end-to-end) @
100 Mbps

Key Management

Automatic KEK/DEK Exchange Using
Signed Diffie-Hellman Unit
Authentication Using X.509

Certificates

Physical Interfaces

10BaseT or 10/100BaseT Ethernet (Host

and Network Ports) 10BaseT Ethernet

Management Port Back and Front-Panel
Serial Control Port

Device Management

THALES Element Manager, Front Panel
Viewer, and Certificate Manager
10Base T (RJ-45) or 9-pin Serial

Control Port SNMP Network Monitoring

05-10

Security Features

Tamper Proof Cryptographic Envelope
Tamper Evident Chassis Hardware
Random Number Generator

Management

Channel Encrypted Using Same
Algorithm as Data Traffic

Security
Certifications

FIPS 140-2 Level 3 CAPS Baseline and
Enhanced Grades Common Criteria EAL4
and EALS5 (under evaluation)

Regulatory

EN60950, FCC, UL, CE, EN 50082-1, and

EN 55022
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J. Recording Devices

1.

All cameras on the CCTV:System shall be recorded in real time using
a Digital Video Recorder (DVR), Network Video Recorder (NVR), or a
Time Lapse Video Recorder (VCR). The type of recording device
utilized should be determined by the size and type of CCTV System
designed and installed, and to what extent the system is to be
utilized.

All recording devices shall be 47.5 cm (19 inch) rack-mountable.
All DVR’'s and NVR’s that are viewable over an Intranet or Internet
will be routed through an encryptor. Encryptors shall:

a. Comply with FIPS PUB 140-2.

b. Support TCP/IP.

c. Directly interfaces to low-cost commercial routers.

d. Provide packet-based crypto synchronization.

e. Encrypt source and destination IP addresses.

f. Support web browser based management requiring no additional

software.

g. Have a high data sustained throughput — 1.544 Mbps (T1) full
duplex data rate.

h. Provide for both bridging and routing network architecture
support.

i. Support Electronic Key Management System (EKMS) compatible.

j. Have remote management ability.

k. Automatically reconfigure when secure network or wide area
network changes.

Digital Video Recorder (DVR):

a. Shall record video to a hard drive-based digital storage medium
in either NTSC or MPEG format.

b. Shall meet the following minimum requirements:
1) Record at minimum rate of 30 images per second (IPS).
2) Have a minimum of eight (8) to 16 looping inputs.
3) Have a minimum of eight (8) to 16 alarm inputs and two (2)

relay-outputs.
4) Shall provide instantaneous playback of all recorded images.
5) Be IP addressable, if part of a CCTV network.
6) Have built-in digital motion detection with masking and
sensitivity adjustments.

7) Provide easy playback and forward/reverse search capabilities.

VIDEO SURVEILLANCE
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8)

9)

10)

11)

12)

13)
14)
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Complete audit trail database, with minimum of a six-month
history that tracks all events related to the alarm;
specifically who, what, where and when.

DVR management capability providing automatic video routing to
a back-up spare recorder in case of failure.

Accessible locally and remotely via the Internet, Intranet, or
a personal digital assistant (PDA).

Records all alarm events in real time, ensuring 60 seconds
before and after the event are included in the recording.
Utilize RS-232 or fiber optic connections for integration with
the SMS computer station via a remote port on a network hub.
Allow for independently adjustable frame rate settings.

Be compatible with the matrix switcher utilized to operate the
cameras. The DVR could be utilized as a matrix switcher only
if it meets all of the requirements listed in the matrix

switcher section.

Technical Characteristics:

Processor Intel Pentium III 750 MHz
Memory 256 MB RAM
Operating System Windows 98, NT, ME, 2000, and XP
Video Card 4 MB of RAM capable of 24-bit true
color display
Free Hard Disk 160 MB for software installation
Space
Network Card 10Base-T network for LAN operation
Archiving 80 GB, 160 GB, 320 GB and 640 GB Hard

Drive; CD-RW

Video Input 1.0 Vpp (signal 714mV, sync 286mV) 75
ohms (BNC unbalanced)

Video Output Level 1.0 Vpp +/-10%,75 ohms (BNC unbalanced)

Impedance 75 ohms/Hi- impedance x 16 switchable
Network Interface Ethernet (RJ-45, 10/100M)
Network Protocol TCP/IP, DHCP, HTTP, UDP

Network Live/Playback/P/T/Z control
Capabilities
Recording Rate 30 ips for 720 x 240 (NTSC)
Password Menu Setup, Remote Access
Protection
Recording Capacity 160 (1 or 2 fixed HDD) 1 CD-RW

VIDEC SURVEILLANCE
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Power Interrupt Auto recovered to recording mode

5. Network Video Recorder (NVR)

a. Shall record video to a hard drive-based digital storage medium
in MPEG format.
b. Shall meet the following minimum requirements:

1) Record at minimum rate of 30 IPS.

2) Have a minimum of eight (8) to 16 looping inputs.

3) Have a minimum of eight (8) to 16 alarm inputs and two (2)
relay outputs.

4) Shall provide instantaneous playback of all recorded images.

5) Be IP addressable, if part of a CCTV network.

6) Have built-in digital motion detection with masking and
sensitivity adjustments.

7) Easy playback and forward/reverse search capabilities.

8) Complete audit trail database, with minimum of a six-month
history that tracks all events related to the alarm;
specifically who, what, where and when.

9) NVR management capability providing automatic video routing to
a back-up spare recorder in case of failure.

10) Accessible locally and remotely wvia the internet, intranet, or
a personal digital assistant (PDA).

11) Records all alarm events in real time, ensuring 60 seconds
before and after the event are included in the recording.

12) Utilize RS-232 or fiber optic connections for integration with
the SMS computer station via a remote port on a network hub.

13) Allow for independently adjustable frame rate settings.

14) Be compatible with the matrix switcher utilized to operate the
cameras.

c. Technical Characteristics:
Hardware/CPU Pentium III Xeon or IV, 1.8 GHz
HDD Interface IDE or better; optional: SCSI II, SCSI Ultra,
or Fiber Channel
RAM 1024 MB
Operating System Windows 2000/XP Professional/Server 2003
Standard
Graphic Card VGA
Ethernet Card 100/1000 MB
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Memory 20 MB

Software Setup Centralized setup from each authorized PC;
access via VIDOS or integrated web server

Storage Media All storage media possible (e.g., HD, RAID),
depending on operating system

Storage Mode Linear mode, ring mode (capacity-based)

Recording Configuration | Camera name assignment, bandwidth limit, frame
rate, video quality

Recording Content Video and/or audio data
Search Parameters Time, date, event
Playback Playback via VIDOS over any IP network
(LAN/WAN) simultaneous recording, playback,
and backup
Network Interface Ethernet (RJ-45, 10/100M)
Network Protocol TCP/IP, DHCP, HTTP, UDP
Network Capabilities Live/Playback/P/T/Z control
Recording Rate 30 ips for 720 x 240 (NTSC)
Password Protection Menu Setup, Remote Access
Recording Capacity 160 (1 or 2 fixed HDD) 1 CD-RW
Power Interrupt Auto recovered to recording mode

6. Time Lapse Video Recorder (VCR)

a. Shall be specifically designed as a time lapse recorder within
the CCTV System and shall meet the following minimum
requirements:

1) Allow for repeat recording.

2) Allow for series recording with multiple recorders.

3) Be able to record Daily/Weekly/Holiday schedules.

4) Jog/Shuttle for easy forward or reverse field playback.

5) Search using alarm index, time and date, skip, counter memory
stop.

6) Have a built in time and date generator that can be turned on
and off, and shall impose the time and date on the video
during recording.

7) Have a built in alarm that shall annunciate the end of tape,
excessive condensation, transport malfunction, or tape jam.

8) Have on-screen programming.

9) Interface with the matrix switcher.

10) Have automatic head cleaning.

VIDEO SURVEILLANCE
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11) Have battery backup for internal settings.

12) Have a tape use counter.

13) Have a daylight saving time setting.

b. Video tape used in the recorder shall:

1) Be contained in a cassette mechanism.

05-10

2) Be self loading and not require the operator the thread the

tape.

3) Load through the front of the recorder.

4) Be labeled with the date and times of coverage.

5) Stored for a period not less then that specified in the VA

CCTV standards.

c. Shall be locally installed at the monitoring station.

d. Technical Characteristics:

Tape Format

Standard 1/2 inch VHS

Video Recording Standard

6/8 Hour in NTSC

Time Lapse Recording

18/30/54/78/102/126/174 or
24/40/72/104/136/160/232 hour

Video Recording System

Rotary 2-head azimuth

Video Head Configuration

4-head double azimuth Tape

Transport

Rewind/FF Speed Within 120 seconds (with T-120
VHS tape)
Head Cleaning Automatic

Record/Playback Time Mode (EP) 6H, L18H, L30H,
48H, 72H, 96H, 0H
Horizontal Resolution (SR Mode) 400 lines (VHS Mode)
240 lines
Video Input/Output (BNC) 1.0 Vp-p, 75 Ohm

Audio System Record/Playback

6H, L18H, L30H

Timer Recording

8 event programmability

Display

Month/Day/Year and Time

K. Wires and Cables

1.

Shall meet or exceed the manufactures recommendation for power and

signal.

Will be carried in an enclosed conduit system, utilizing

electromagnetic tubing (EMT) to include the equivalent in flexible

metal, rigid galvanized steel

(RGS)

ligquid tight, polyvinylchloride (PVC) schedule 40 or 80.

VIDEC SURVEILLANCE

28 23 00

- 25

to include the equivalent of



05-10

All conduits will be sized and installed per the NEC. All security
system signal and power cables that traverse or originate in a high
security office space will contained in either EMT or RGS conduit.
All conduit, pull boxes, and junction boxes shall be clearly marked
with colored permanent tape or paint that will allow it to be
distinguished from all other conduit and infrastructure.

Conduit fills shall not exceed 50 percent unless otherwise

documented.

A pull string shall be pulled aleng and provided with signal and

power cables to assist in future installations.

At all locations where there is a wall penetration or core drilling

is conducted to allow for conduit to be installed, fire stopping

materials shall be applied to that area

High voltage and signal cables shall not share the same conduit and

shall be kept separate up to the point of connection. High voltage

for the security system shall be defined as any cable or sets of
cables carrying 30 VDC/VAC or higher.

For all equipment that is carrying digital data between the Access

Contrel System and Database Management or at a remote monitoring

station, shall not be less that 20 AWG and stranded copper wire for

each conductor. The cable or each individual conductor within the

cable shall have a shield that provides 100% coverage. Cables with a

single overall shield shall have a tinned copper shield drain wire.

10. All cables and conductors, except fiber optic cables, that act as

a control, communication, or signal lines shall include surge

protection. Surge protection shall be furnished at the equipment end

and additional triple electrode gas surge protectors rated for the

application on each wire line circuit shall be installed within 1 m.

(3 £t.) of the building cable entrance. The inputs and outputs shall

be tested in both normal and common mode using the following wave

forms:

a. A 10 microsecond rise time by 1000 microsecond pulse width
waveform with a peak voltage of 1500 watts and peak current of 60
amperes.

b. An 8 microsecond rise time by 20 microsecond pulse width wave
form with a peak voltage of 1000 volts and peak current of 500

amperes.
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11. The surge suppression device shall not attenuate or reduce the

video or sync signal under normal conditions. Fuses and relays shall

not be used as a means of surge protection.

125

a.

Coaxial Cables

All video signal cables for the CCTV System, with exception to

the PoE cameras, shall be a coaxial cable and have a

characteristic impedance of 75 ohms plus or minus 3 ohms.

For runs up to 750 feet use of an RG-59/U is required. The RG-

59/U shall be shielded which provides a minimum of 95 percent

coverage, with a stranded copper center conductor of a minimum 23

AWG, polyethylene insulation, and black non-conductive

polyvinylchloride (PVC) jacket.

For runs between 750 feet and 1250 feet, RG-6/U is required. RG-

6/U shall be shielded which provides a minimum of 95 percent

coverage, with a stranded copper center conductor of a minimum 18

AWG, polyethylene insulation, and black non-conductive

polyvinylchloride (PVC) jacket.

For runs of 1250 to 2750 feet, RG-11/U is required. RG-11/U shall

be shielded which provides a minimum of 95 percent coverage, with

a stranded copper center conductor of a minimum 14 AWG,

polyethylene insulation, and black non-conductive

polyvinylchloride (PVC) jacket.

All runs greater than 2750 feet will be substituted with a fiber

optic cable. If using fiber optics as a signal carrier then the

following equipment will be utilized:

1) Multimode fiber optic cable a minimum size of 62 microns

2) Video transmitter, installed at the camera that utilizes 12
VDC or 24 VAC for power.

3) Video receiver, installed at the switcher.

RG-59/U Technical Characteristics

AWG 22
Stranding 7x29
Conductor Diameter 031 4in,
Conductor Material BCC
Insulation Material Gas-injected FHDPE
Insulation Diameter .145 in.
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Outer Shield Type Braid/Braid
Outer Jacket Material PVC
Overall Nominal Diameter .242 in.
UL Temperature Rating 759C

Nom. Characteristic Impedance 75 Ohms
Nom. Inductance 0.094 pH/ft

Nom. Capacitance

Conductor to Shield 17.0 pF/ft

Nom. Velocity of Propagation

80 %

Nom. Delay

1.3 ns/ft

Nom. Conductor DC Resistance
@ 20°C

12.2 Ohms/1000 ft

Nom. Outer Shield DC
Resistance @ 20°C

2.4 Ohms/1000 ft

Max. Operating Voltage

UL 300 V RMS

g. RG-6/U Technical Characteristics:

AWG 18
Stranding Tx27
Conductor Diameter .040 in.
Conductor Material BC

Insulation Material

Gas-injected FHDPE

Insulation Diameter

.180 in.

Outer Shield Material

Trade Name Duofoil

Impedance

Outer Shield Type Tape/Braid
Outer Shield %Coverage 100 %
Outer Jacket Material PVC
Overall Nominal Diameter .274 in.
Nom. Characteristic 75 Ohms

Nom. Inductance

0.106 pH/ft

Nom. Capacitance

Conductor to Shield 16.2 pF/ft

Nom. Velocity of 82 %
Propagation
Nom. Delay 1.24 ns/ft

Nom. Conductor DC
Resistance

6.4 Ohms/1000 ft

Nominal Outer Shield DC

2.8 Ohms/1000 ft
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Resistance @ 20°C

Max. Operating Voltage

UL 300 V RMS

h. RG-11/U Technical Characteristics:

AWG 15
Stranding 19x27
Conductor Diameter .064 in.
Conductor Material BC

Insulation Material

Gas-injected FHDPE

Insulation Diameter

+312 in.

Inner Shield Type

Braid

Inner Shield Material

BC - Bare Copper

Inner Shield %Coverage

95 %

Inner Jacket Material

PE - Polyethylene

Inner Jacket Diameter

.391 in.

Outer Shield Type

Braid

Outer Shield Material

BC - Bare Copper

Outer Shield %Coverage

95 %

Outer Jacket Material

Trade Name Belflex

Outer Jacket Material

PVC Blend

Overall Nominal Diameter

.520 in.

Operating Temperature Range

-359¢ To +75°C

Non-UL Temperature Rating 759¢C
Nom. Characteristic Impedance 75 Ohms
Nom. Inductance 0.097 pH/ft

Nom. Capacitance

Conductor to Shield 17.3

pF/ft
Nom. Velocity of Propagation 78 %
Nom. Delay 1.30 ns/ft

Nom. Conductor DC Resgistance

3.1 Ohms/1000 ft

Nom. Inner Shield DC
Registance

1.8 Ohms/1000 ft

Nom. Outer Shield DC
Resistance

1.4 Ohms/1000 ft

Max. Operating Voltage Non-UL

300 V RMS
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Signal wiring for PoE cameras depends on the distance the camera

is being installed from either a hub or the server.

If the camera is up to 300 ft from a hub or the server,

then use

a shielded UTP category 6 (CAT-VI) cable a with standard RJ-45

connector at each end. The cable with comply with the Power over

Ethernet, IEEE802.3af, Standard.

If the camera is over 300 ft from a hub or server then utilize a

multimode fiber optic cable with a minimum size of 62 microms.

Provide a separate cable for power.

CAT-5 Technical Characteristics:

Number of Pairs 4
Total Number of Conductors 8
AWG 24
Stranding Solid

Conductor Material

BC - Bare Copper

Insulation Material

‘PO - Polyolefin

Overall Nominal Diameter

.230 in.

IEC Specification

11801 Category 6

TIA/EIA Specification

568-B.2 Category 6e

Max. Capacitance Unbalance

(pF/100 m) 150 pF/100 m

Nom. Velocity of Propagation

70 %

Max. Delay

(ns/100 m) 538 @ 100MHz

Max. Delay Skew

(ns/100m) 45 ns/100 m

Max. Conductor DC Resistance

9.38 Ohms/100

Max. DCR Unbalance@ 20°C

3%

Max. Operating Voltage

UL 300 V RMS

Fiber Optic Cables Technical Characteristics:

Fiber Type

62.5 Micron

Number of Fibers

4

Core Diameter 6

2.5 +/- 2.5 microns

Core Non-Circularity

5% Maximum

Clad Diameter

125 +/- 2 microns

Clad Non-Circularity

1% Maximum

Core-clad Offset

1.5 Microns Maximum
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Primary Coating Material

Acrylate

Primary Coating Diameter

245 4+/- 10 microns

Secondary Coating Material

Engineering Thermoplastic

Secondary Coating Diameter

900 +/- 50 microns

Strength Member Material

Aramid Yarn

Outer Jacket Material PVC
Outer Jacket Color Orange
Overall Diameter .200 in.
Numerical Aperture #2785

Maximum Gigabit Ethernet

300 meters

05-10

550 meters

Maximum Gigabit Ethernet

Power Cables

Will be sized accordingly and shall comply with the NEC. High

voltage power cables will be a minimum of three conductors, 14

AWG, stranded, and coated with a non-conductive polyvinylchloride

(PVC) jacket. Low voltage cables will be a minimum of 18 AWG,

stranded and non-conductive polyvinylchloride (PVC) jacket.

Will be utilized for all components of the CCTV System that

require either a 110 VAC 60 Hz or 220 VAC 50 Hz input. Each feed

will be connected to a dedicated circuit breaker at a power panel

that is primarily for the security system.

All equipment connected to AC power shall be protected from

surges. Equipment protection shall withstand surge test waveforms

described in IEEE C62.41. Fuses shall not be used as a means of

surge protection.

Shall be rated for either 110 or 220 VAC, 50 or 60 Hz, and shall

comply with VA Master Spec 26 05 21 Low Voltage Electrical Power

Conductors and Cables (600 Volts and Below) .

Low Voltage Power Cables

1) Shall be a minimum of 18 AWG, Stranded and have a
polyvinylchloride outer jacket.

2) Cable size shall determined using a basic voltage over
distance calculation and shall comply with the NEC's

requirements for low voltage cables.
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2.3 INSTALLATION KIT
A. General:

1. The kit shall be provided that, at a minimum; includes all
connectors and terminals, labeling systems, audio spade lugs,
barrier strips, punch blocks or wire wrap terminals, heat shrink
tubing, cable ties, solder, hangers, clamps, bolts, conduit, cable
duct, and/or cable tray, etc., required to accomplish a neat and
secure installation. All wires shall terminate in a spade lug and
barrier strip, wire wrap terminal or punch block. Unfinished or
unlabeled wire connections shall not be allowed. All unused and
partially opened installation kit boxes, coaxial, fiber-optic, and
twisted pair cable reels, éonduit, cable tray, and/or cable duct
bundles, wire rolls, physical installation hardware shall be turned
over to the Contracting Officer. The following sections outline the
minimum required installation sub-kits to be used:

2. System Grounding:

a. The grounding kit shall include all cable and installation
hardware required. All head end equipment and power supplies
shall be connected to earth ground via internal building wiring,
according to the NEC.

b. This includes, but is not limited to:

1) Coaxial Cable Shields
2) Control Cable Shields
3) Data Cable Shields

4) Equipment Racks

5) Equipment Cabinets

6) Conduits

7) Cable Duct blocks

8) Cable Trays

9) Power Panels

10) Grounding

11) Connector Panels

3. Coaxial Cable: The coaxial cable kit shall include all coaxial
connectors, cable tying straps, heat shrink tabbing, hangers,
clamps, etc., required to accomplish a neat and secure installation.

4. Wire and Cable: The wire and cable kit shall include all connectors

and terminals, audio spade lugs, barrier straps, punch blocks, wire
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wrap strips, heat shrink tubing, tie wraps, solder, hangers, clamps,
labels etc., required to accomplish a neat and orderly installation.

5. Conduit, Cable Duct, and Cable Tray: The kit shall include all
conduit, duct, trays, junction boxes, back boxes, cover plates, feed
through nipples, hangers, clamps, other hardware required to
accomplish a neat and secure conduit, cable duct, and/or cable tray
installation in accordance with the NEC and this document.

6. Equipment Interface: The equipment kit shall include any item or
quantity of equipment, cable, mounting hardware and materials needed
to interface the systems with the identified sub-system(s) according
to the OEM requirements and this document.

7. Labels: The labeling kit shall include any item or quantity of
labels, tools, stencils, and materials needed to correctly label
each subsystem according to the OEM requirements, as-installed
drawings, and this document.

8. Documentation: The documentation kit shall include any item or
quantity of items, computer discs, as installed drawings, equipment,
maintenance, and operation manuals, and OEM materials needed to
correctly provide the system documentation as required by this

document and explained herein.

3.1 INSTALLATION

A.

System installation shall be in accordance with NECA 303, manufacturer
and related documents and references, for each type of security
subsystem designed, engineered and installed.

Components shall be configured with appropriate “service points” to
pinpoint system trouble in less than 30 minutes.

The Contractor shall install all system components including Government
furnished equipment, and appurtenances in accordance with the
manufacturer's instructions, documentation listed in Sections 1.4 and
1.5 of this document, and shall furnish all necessary connectors,
terminators, interconnections, services, and adjustments required for a
complete and operable system.

The CCTV System will be designed, engineered, installed, and tested to
ensure all components are fully compatible as a system and can be
integrated with all associated security subsystems, whether the system

is a stand alone or a complete network.
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E. For integration purposes, the CCTV System shall be integrated where

appropriate with the following associated security subsystems:

1. PACS:

a.

Provide 24 hour coverage of all entry points to the perimeter and
agency buildings. As well as all emergency exits utilizing a
fixed color camera.

Record cameras on a 24 hours basis.

Be programmed go into an alarm state when an emergency exit is
opened, and notify the Access Control System and Database

Management of an alarm event.

EMS.

2+ IDS:

Provide a recorded alarm event via a color camera that is
connected to the IDS system by either direct hardwire or a
security system computer network.

Record cameras on a 24 hours basis.

Be programmed to go into an alarm state when an IDS device is put
into an alarm state, and notify the.

For additional CCTV System requirements as they relate to the

IDS, refer to Master Specification 28 16 11.

3. Security Access Detection:

a. Provide full coverage of all vehicle and lobby entrance screening
areas utilizing a fixed color camera.

b. Record cameras on a 24 hours basis.

c. The CCTV System should have facial recognition software to assist
in identifying individuals for current and future purposes.

4. EPPS:

a. Provide a recorded alarm event via a color camera that is
connected to the EPPS system by either direct hardwire or a
security system computer network.

b. Record cameras on a 24 hours basis.

c. Be programmed to go into an alarm state when an emergency call

box or duress alarm/panic device is activated, and notify the

Access Control System and Database Management of an alarm event.

F. Integration with these security subsystems shall be achieved by

computer programming or the direct hardwiring of the systems.

G. For programming purposes refer to the manufacturers requirements for

correct system operations. Ensure computers being utilized for system
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integration meet or exceed the minimum system requirements outlined on

the systems software packages.

A complete CCTV System shall be comprised of, but not limited to, the

following components:

2
3
4
5.
6
7

Cameras

Lenses

Video Display Equipment
Camera Housings and Mounts
Controlling Equipment
Recording Devices

Wiring and Cables

The Contractor shall visit the site and verify that site conditions are

in agreement/compliance with the design package. The Contractor shall

report all changes to the site or conditions that will affect

performance of the system to the Contracting Officer in the form of a

report. The Contractor shall not take any corrective action without

written permission received from the Contracting Officer.

Existing Equipment

i BS

The Contractor shall connect to and utilize existing video
equipment, video and control signal transmission lines, and devices
as outlined in the design package. Video equipment and signal lines
that are usable in their original configuration without modification
may be reused with Contracting Officer approval.

The Contractor shall perform a field survey, including testing and
inspection of all existing video equipment and signal lines intended
to be incorporated into the CCTV System, and furnish a report to the
Contracting Officer as part of the site survey report. For those
items considered nonfunctioning, provide (with the report)
specification sheets, or written functional requirements to support
the findings and the estimated cost to correct the deficiency. As
part of the report, the Contractor shall include a schedule for
connection to all existing equipment.

The Contractor shall make written requests and obtain approval prior
to disconnecting any signal lines and equipment, and creating
equipment downtime. Such work shall proceed only after receiving
Contracting Officer approval of these requests. If any device fails

after the Contractor has commenced work on that device, signal or
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control line, the Contractor shall diagnose the failure and perform
any necessary corrections to the equiphent.

4. The Contractor shall be held responsible for repair costs due to
Contractor negligence, abuse, or incorrect installation of
equipment.

5. The Contracting Officer shall be provided a full list of all
equipment that is to be removed or replaced by the Contractor, to
include description and serial/manufacturer numbers where possible.
The Contractor shall dispose of all equipment that has been removed
or replaced based upon approval of the Contracting Officer after
reviewing the equipment removal list. In all areas where egquipment
is removed or replaced the Contractor shall repair those areas to
match the current existing conditions.

Enclosure Penetrations: All enclosure penetrations shall be from the

bottom of the enclosure unless the system design requires penetrations

from other directions. Penetrations of interior enclosures involving
transitions of conduit from interior to exterior, and all penetrations
on exterior enclosures shall be sealed with rubber silicone sealant to
preclude the entry of water and will comply with VA Master

Specification 07 84 00, Firestopping. The conduit riser shall terminate

in a hot-dipped galvanized metal cable terminator. The terminator shall

be filled with an approved sealant as recommended by the cable
manufacturer and in such a manner that the cable is not damaged.

Cold Galvanizing: All field welds and brazing on factory galvanized

boxes, enclosures, and conduits shall be coated with a cold galvanized

paint containing at least 95 percent zinc by weight.

Interconnection of Console Video Equipment: The Contractor shall

connect signal paths between video equipment as specified by the OEM.

Cables shall be as short as practicable for each signal path without

causing strain at the connectors. Rack mounted equipment on slide

mounts shall have cables of sufficient length to allow full extension
of the slide rails from the rack.

Cameras:

1. Install the cameras with the focal length lens as indicated for each
zone.

2. Connect power and signal lines to the camera.

3. Set cameras with fixed iris lenses to the f-stop to give full video

level.
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4. Aim camera to give field of view as needed to cover the alarm zone.

5. Aim fixed mounted cameras installed outdoors facing the rising or
setting sun sufficiently below the horizon to preclude the camera
loocking directly at the sun.

6. Focus the lens to give a sharp picture (to include checking for day
and night focus and image quality) over the entire field of view;
and synchronize all cameras so the picture does not roll on the
monitor when cameras are selected. Dome cameras shall have all
preset positions defined and installed.

Monitors:

1. Install the monitors as shown and specified in design and
construction documents.

2. Connect all signal inputs and outputs as shown and specified.

3. Terminate video input signals as required.

4. Connect the monitor to AC power.

Switcher:

1. Install the switcher as shown in the design and construction
documents, and according to the OEM.

2. Connect all subassemblies as specified by the manufacturer and as
shown.

3. Connect video signal inputs and outputs as shown and specified;
terminate video inputs as required.

4. Connect alarm signal inputs and outputs as shown and specified;
connect control signal inputs and outputs for ancillary equipment or
secondary control/monitoring sites as specified by the manufacturer
and as shown.

5. Connect the switcher CPU and switcher subassemblies to AC power.

6. Load all software as specified and required for an operational CCTV
System configured for the site and building requirements, including
data bases, operational parameters, and system, command, and
application programs.

7. Provide the original and 2 backup copies for all accepted software
upon successful completion of the endurance test.

8. Program the video annotation for each camera.

Video Recording Equipment:

1. Install the video recording equipment as shown in the design and
construction documents, and as specified by the OEM.

2. Connect video signal inputs and outputs as shown and specified.
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Connect alarm signal inputs and outputs as shown and specified.

Connect video recording equipment to AC power.

Video Signal Egquipment:

Install the video signal equipment as shown in the design and
construction documents, and as specified by the OEM.

Connect video or signal inputs and outputs as shown and specified.
Terminate video inputs as required.

Connect alarm signal inputs and outputs as required.

Connect control signal inputs and outputs as. required

Connect electrically powered equipment to AC power.

S. Camera Housings, Mounts, and Poles:

1.

B
6.

Install the camera housings and mounts as specified by the
manufacturer and as shown, provide mounting hardware sized
appropriately to secure each camera, housing and mount with maximum
wind and ice loading encountered at the site.

Provide a foundation for each camera pole as specified and shown.
Provide a ground rod for each camera pole and connect the camera
pole to the ground rod as specified in Division 26 of the VA Master
Specification and the VA Electrical Manual 730.

Provide electrical and signal transmission cabling to the mount
location via a hardened carrier system from the Access Control
System and Database Management to the device.

Connect signal lines and AC power to the housing interfaces.

Connect pole wiring harness to camera.

T. System Start-Up

L

The Contractor shall not apply power to the CCTV System until the

following items have been completed:

a. CCTV System equipment items and have been set up in accordance
with manufacturer's instructions.

b. A visual inspection of the CCTV System has been conducted to
ensure that defective equipment items have not been installed and
that there are no loose connections.

c. System wiring has been tested and verified as correctly connected
as indicated.

d. All system grounding and transient protection systems have been

verified as installed and connected as indicated.
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e. Power supplies to be connected to the CCTV System have been
verified as the correct voltage, phasing, and frequency as
indicated.

2. Satisfaction of the above requirements shall not relieve the
Contractor of responsibility for incorrect installation, defective
equipment items, or collateral damage as a result of Contractor work
efforts.

U. Supplemental Contractor Quality Control

1. The Contractor shall provide the services of technical
representatives who are familiar with all components and
installation procedures of the installed CCTV System; and are
approved by the Contracting Officer.

2. The Contractor will be present on the job site during the
preparatory and initial phases of quality control to provide
technical assistance.

3. The Contractor shall also be available on an as needed basis to
provide assistance with follow-up phases of quality control.

4. The Contractor shall participate in the testing and validation of
the system and shall provide certification that the system installed
is fully operational as all construction document reguirements have
been fulfilled.

3.2 TESTING AND TRAINING
All testing and training shall be compliant with the VA General
Requirements, Section 01 00 00, GENERAL REQUIREMENTS.
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